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the  images  in  the  reproduction,  or  which  may 
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Blank  leaves  added  during  restorations  may  appear 
within  the  text.  Whenever  possible,  these  have  been 
omitted  from  filming  /  II  se  peut  que  certaines  pages 
blanches  ajoutees  lors  d  une  restauration 
apparaissent  dans  le  texte,  mais,  lorsque  cela  etait 
possible,  ces  pages  n'ont  pas  ete  filmees. 
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L'lnstitut  a  microfilme  le  meilleur  exemplaire  quil  lui  a 
ete  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire qui  sont  peut-etre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  modifier  une  image  reproduite, 
ou  qui  peuvent  exiger  une  modification  dans  la  metho- 
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Pages  wholly  or  partially  obscured  by  errata  slips, 
tissues,  etc.,  have  been  refilmed  to  ensure  the  best 
possible  image  /  Les  pages  totalement  ou 
partiellement  obscurc^es  par  un  feuillet  d'errata,  une 
pelure,  etc.,  ont  ete  filmees  a  nouveau  de  fa^on  a 
obtenir  la  meilleure  image  possible. 

Opposing  pages  with  varying  colouration  or 
discolourations  are  filmed  twice  to  ensure  the  best 
possible  image  /  l.es  pages  s'opposant  ayant  des 
colorations  variables  ou  de-.  decolorations  sont 
filmees  deux  fois  afin  d'obtenir  la  meilleure  image 
possible. 
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The  copy  filmed  here  has  been  reproduced  thariks 
to  the  generosity  of: 


L'exemplaire  film6  fut  reproduit  grSce  &  la 
g6n6ru"i:6  de; 


Legislative  Library 
Victoria 

The  images  appearing  here  are  the  best  quality 
possible  considering  the  condition  and  legibility 
of  the  original  copy  and  in  keeping  with  the 
filming  contract  specifications. 


Original  copies  'n  printed  pappr  covers  are  filmed 
beginning  with  the  front  cover  and  ending  on 
the  last  page  with  a  printed  or  illustrated  impres- 
sion, or  the  back  cover  when  approprlai  '     "  II 
other  original  copies  are  filmed  beginning  o     "^^e 
first  page  with  a  printed  or  illustrated  impres- 
sion, and  ending  on  the  last  page  with  a  printed 
or  illustrated  impression. 


Legislative  Library 
Victoria 

Les  images  suivantes  ont  6t6  reproduites  avec  le 
plus  grand  soin,  compte  tenu  de  la  condition  et 
de  la  nettetd  de  I'exemplaire  film^,  et  en 
conformit6  avec  les  conditions  du  contrat  de 
filmage. 

Les  exemplaires  originaux  dont  la  couverture  en 
papier  est  imprim6e  sont  film^s  en  commenpant 
pai  le  premier  plat  et  en  terminant  soit  par  la 
derni6ra  page  qui  compone  une  empreinte 
d'impression  ou  d'iliustration,  soit  par  le  second 
plat,  selon  le  cas.  Tous  les  autres  exemplaires 
originaux  sont  film6s  en  commen9ant  par  la 
premiere  page  qui  comporte  une  empreinte 
d'impression  ou  d'iliustration  et  en  terminant 
la  derni6re  page  qui  comporte  une  telle 
empieinle. 
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The  last  recorded  frame  on  each  microfiche 
ihall  contain  the  symbol  — ♦•  (meaning  "CON- 
TINUED"), or  the  symbol  V  (meaning  'END"), 
whichever  applies. 


Un  des  symboles  suivants  apparaitra  sur  la 
derniire  image  de  chaque  microfiche,  selon  le 
cas:  le  symbole  —^-  signifie  "A  SUIVRE  ",  le 
symbole  V  signifie  "FIN". 


Maps,  plates,  charts,  etc.,  may  be  filmed  at 
different  reduction  ratios.  Those  too  large  to  be 
entirely  included  in  one  exposure  are  filmed 
beginning  in  the  upper  left  hand  corner,  left  to 
right  and  top  to  bottom,  as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
method: 


Les  canes,  planches,  tableaux,  etc.,  peuvent  etre 
film^s  d  des  taux  de  reduction  ditf6rents. 
Lorsque  le  document  est  trop  grand  pour  etre 
reproduit  en  un  seul  clich6,  11  est  film6  ^  partir 
de  Tangle  sup6rieur  gauche,  de  gauche  ^  droite, 
et  de  haut  en  bas,  en  prenant  le  nombre 
d'images  n6cessaire.  Les  diagrammes  suivants 
illustrent  la  m6thode. 


1 



2 

3 

1 

2 

3 

4 

5 

6 

MICROCOPY    RESOLUIION    lESI    CHARI 
ANSI  ond  ISO  I£SI  CHART  No    ? 


1.0    If"-  i^ 


(36 


I.I 


1.25 


1.4 


IIM 

IZO 
1.6 


A      -"^"LIED  IfvHGE     In 


|;i;ill-ll    I'll. I    Mi.i\     II    III  1,11.^    I 'i.l'AliTMIA'!' 


CONTRIBUTIONS  TO  TilK  LIFE-HISTORY  OF  THE 
SOCKEYE  SALMON. 

d'Al'i;!!   N"".   -1.1 


I  ii.\i;i,i;s  II.  <:ii.i'.i:i;r.  Tm  d.. 

I'rofi'Siior  «f   ZiHil"j;y,  Swiifonl    L'liiviinitj. 


;K'|uiiiiiil  uiilimil  oliaugcof  jayiiiK  fi"iii  Kiimrt  nl  tin-  Il.C.  Commiiaioncr  of  Kisherie-,  1918.  | 


If 


WMIV  ol  ■RJTISH  COl 


3  3298  00085  3862 


f 


|,;KI.|;l\rKI>  W  Mil.  il  T  ni  \  N' .K  nr   r\(,iN..    lUuM  Tlir.   KM'nlMoi     IMK   lilMTlMl 
I  1,1.1  MI-.IA  1  (i\l\U--lnXKIl  llK  KISHKUIKS,   1!»1S.| 


I 


X  Jti 


Uki'iiIM'  or   iiii;  Cum  \iissiii\i:i(  oi-  FisiiKliii >. 


I!U!> 


COXTIMIM  TliiNS  To  Till;   1,1  li:  II  ISlnlJV  u|'    llir.  Sii(T<i;Vi; 

.  v.,    -.  . 


AI.MON. 


\\\    I'll  Mill  H   II.  i;iii:iii.   I'lip,   l'i:ii|  1 -->'ii 


M  \M  mipi    I    M\  I  ll^ll  > 


I.   srvusivi;  v,M  KIM    .iti.iiviKs  i\  TiiK  TiMitiTAUir.s  (ir  Tin:  it:\si;i:  i;i\t:i; 

i«nti\"i  Tin:  si:asu.\  hk  mis 

III  1  iir  l>'l«irl  f..i-  llif  Mis.iii  iif  I'.iM  wr  j.rr-iMiliil  f.ir  llii-  lli>t  IIiik'  ivlil.ntf  .l.runl  rr..iii 
illl   lllVI'-'liL'illliill   i>f  IIh-  miIIIMII   Wllli-ll   fri-<llli'lllnl  ^^■|•:l|•llll•  >)i:l«lllll«  :irfll-«  of  till-   TnisiT   Illvir. 

Tlmsc  wlili'li  \n  Ti-  ruiiiil  s]i;ivviiliitf  In  Xlnrris  CriM-k  \\fv<-  cxiiiiiliii'il  w|>,ir;ili'l.v  fr  iiii  IIiot  tliiil 

s|,ii\v 1  111  till-  llaiiixiii   It^l'iilM.     Ami  III  llki-  iiiiiiiiii'r  iiiilf|iriiili-iil   hIihIIi'H  wtTi-  iiiii<l>'  of  llic 

spinviHT-'  HI  till'  l!iirri-oii  lliilcln-ry.  In  Ihc  I!li-lii'ii!ii';i(1  UlviT  lit  I'i'iiil  iTtnii.  In  I'ltt  I.iikc.  in 
riiltiH  I.jik.'.  ami  In  tin-  nill.-..ilii  Itlvcr.  Tlic  oliji'it  i.f  tin-  liivrsllirnllon  wji-i  to  ilinnv  llalit  on 
III.'  iiiiii'li  iiioiiIimI  iiiiostloii  iir.  I.I  llic  r.'liirn  of  tlio  inaliiii'  spa«iiiiii!  -aliiiMii  i..  iliat  pailiciilai- 
liiiit  of  ilio  rlv.T-1  ii<iii  ill  Mlii'li  llic.v  hail  I  n-ii  lial>lio,|  ami  loar.il.     In  llio  answer  lo  llils  •|||osUom 

II  linnilicr  of  |ll^^<^ll■llllil•>'  liili»l  I'o  coMsiiliTcil. 

(1.)  TIkto  may  I'oiiiTlval.i.v  1  o  no  tiiulomy  for  a  salmon  to  roiiini  to  any  ilelliiitf  spawnlnu 
(lixtrlor.  or  to  any  veojiraplilcally  ilNtiiii't  ltoiip  of  !»|iawiiliiL'  .|l-li'iii«.  In  hiu-Ii  ca-i'  any  sock-yo 
cntcrliii;  tin-  KrasiT  woulil  to  a-*  likoly  |o  >iiawii  iilovi-  as  I  I'low  tin-  canyon,  ami  a»  llkoly  to 
I'pinvn  In  any  one  trii  iilary  ax  In  any  oilier.  Kviry  .•i|Kiwniii:;l  eil  in  llial  event  woiilil  eoiitnlii 
linliviilnilx  wliicli  hail  1 haicheil  ami  rearnl  In  H  iili-iy  (llfferelit  portlom*  of  the  1  axlii. 

Kaih  spawiiiiii:  area  woulil  iliaw  imlllTereiitly  on  ihe  coninion  slm-k  of  migrants,  ami  the 
salmon  freijiieiilinj:  It  woiil  I  inci-i-iirily  ai:ree  in  their  iliiira<terl«ties  witii  those  fris|iiiniin:,' 
each  of  the  oilier  spiiwnlni:  areas  throiiiihout  the  I'aslii.  There  woiiiil  le  no  l.asis  for  ililTereiices 
of  any  ilescrlptioii.  The  salmon  «pa«iiiim  In  ililTiieiit  parts  of  the  1  a»iii  woulil  a;.'iee  In  tiielr 
iivera::e  sl/e.  i;s  ailiilts.  ami  in  llieir  early  liisiory  as  linnerliiiL's  miirralim:  Ma»arils.  Tlii'.\  xvotilil 
•iL'ree  In  tlie  relative  niiml  <  is  of  four-  ami  live-year  lisli.  in  Hie  relative  iiunil  ers  of  this,-  which 
hail  spent  one  .xear  or  trto  ymrs  in  fresh  watir  afli-r  hatihlnc.  or  liail  prmeeileil  to  sea  as  soon 
as  they  were  free  swimmini:.     All  the  aniips  ami  all  the  variations  of  eliaraeters  which  we  liiiil 

III  the  main  run  exaniliieil  oil   Ilii mlh  of  tlie  river  woiiM  le  repeateil  In  approxiinalely  ii|ii.il 

[iroport  lolls  on  every  s|iawiiln;:i:Miinil.  Sudi  wmilil  imvilal  ly  le  the  case  If  the  salmon  pa-seil 
ImlllTereiitly  to  the  various  spawning  areas  witlioul  rcfercin-e  to  iheir  native  hahital. 

On  the  other  haml.  if  (lin'er.iiifs  are  foiiml  to  exist  in  the  |i  .piiiati'ins  of  ilistimi  spaHiiln« 
(listricls.  this  must  le  coiisiileiiil  ilinit  eviilence  that  sejireKalioii  has  occiirreil.  haseil  on  some 

principle  whiili  has  ililermim  il  that  cerlain  imiiviiluals  In  il mnioii  run  pass  to  one  spawnlnj.' 

area  while  other  imiiviiluals  iio  e'sew  here  to  spawn.  The  only  principle  aileiiuale  to  explain  such 
.se';re;;alion.  if  il  » r.illy  occurs,  wi  iilil  le  the  return  of  llsli  lo  spawn  in  their  native  trihularles. 

This  principle  ol. tains,  as  we  have  alumlanlly  ilcmoii^lraleil.  as  lelwisii  ilin'erent  river- 
haslns.  even  when  these  are  of  very  llniileil  si/.e  ami  have  their  oiitlels  to  the  sea  In  close 
proxlmily  to  each  other.  In  Iheir  pas>,i;.'e  to  tlicse  minor  streams  alom;  Ihe  --allwater  channels 
the  st'hools  of  ti>li  are  oflcii  vi  ly  ii.limalcly  niini;lcil.  ami  lln'y  separate  mily  as  the  river  inoulhs 
are  appr.iacheil.  Thus,  in  ihe  vicinity  of  .Naiiiu.  on  Kit/.hiii;li  Souml.  uiH  nets  operatcil  aloiis 
shore  capture  in  al  mil  eiiual  iiiiml  ers  at  the  -nine  lime  sockeyes  which  are  1  ouml  for  Itella 
Coola  ami  those  which  are  l.oiiml  for  Kimsquii.  These  can  he  ilis|in::nisheil  l.\  characlerislic 
scale-iiiarkin;;s.  The  two  scieois  are  riinnini;  intimately  miii;;leil  aloiit;  Ihe  same  chiinncls. 
Where  they  .sepanile  has  not  heeii  iletirmiiicil.  The  •,'reater  part  of  Iheiii  may  pass  up  linrke 
t'hannel  to;;ether.  or  il  may  1  e  the  Kinisi|uit  llsli  may  lake  llie  I»ean  Chaiiiii'l.  Unt  l.y  the  lime 
llella  r.iola  ami  Kinis.|uit  are  reacheil  eoinplete  separation  has  iccurrcil. 

The  ca>i    woulil  s n  not  creally  ilin'erent  from  llial  of  tlsli  hoiiml  for  ilitrcrciil   trilnilaries 

of  Ihe  same  river.  CoiieelvaMy.  the  schools  may  le  minsleil  al  nii;  the  main  channels  of  the 
river  ami  1  einme  separaleil  as  tlieir  respiiiive  triliilaries  are  reacheil.  If  Ih-  populalioiis  of 
till  so  Iril  iil.iriis  .show  ilistinttnisliini.'  characteristics,  n,.  ,,ilicr  salisfacPiiy  explanalloii  presents 
Itself. 
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»viirili>  ipf  till'  imiiii-  i.f  mirki'yc;  whilii  IMll  Mki',  nloo  Irllnitnry  of  Hh-  Ijiwit  Kmimt.  1«  rri«|iii>iitiHl 
ly  a  larp-  nu'i-  lln-  ii|>|>o<iltf  In  nil  rfxpiH-tii  iif  tlii'  ('iiMiik  l.iiki-  (iilmiy.  Hut  »i>  hiivi-  Ihimi  iiiialili> 
III  ilMliiuiiMi  till-  II. Ii  iif  Mi.rrl"  rrrrlt.  tril  iiliiry  In  llii-  lliirrlimi  UIvit.  fr.iiii  tlnii.-  p-iiuwiilnu  lii 
(lie  hiki'k-r.iM'lM  III  frntii  „(  llii>  llnrrlxoti  llali'lii-r."  anil  In  ili<>  irnmll  Hlrrain  thai  >>ii|>|ilii-H  It. 
Ill  IliU  liilliT  raur  HI-  Imvi-  iil>ialiii-il  no  illrii'l  cvlilfiiri-  nf  «rKri'ualiiin :  linl  It  In  rrniliTi'il  lilitlily 
(irnlialiif  l>y  tlit>  iiion-  iiiiiiiitiiiim  In-iiaiii'is  In  wlilHi  it  ran  <•!«<'» Iii<ri'  la*  i|i-tn>>n>ilratril. 

Till-  iiiii't  lin|Niriant  liivi--tlk'all<>ii  iliirliiK  lln-  "n-awni  of  I'.ils  i'iiiinInIihI  In  an  ntli'iii|it  In  ti-xt 
till'  niiirlii.lniH  ivlilrli  hi-  iiail  I  a -till  nil  tin-  iiiali-rlal  if  lilHl  liy  ii  ri>-i"Xninlnallnii  nf  tin-  rnlniili-H 
fii-i|ni-iitliii:  till-  i-iiiiii'  M|iiiHiiliuifrnuiirtM  pri'vlnti-'ly  ri-imrtiil  nn.  II  wax  Impi-il  In  m-i-iiri-.  aim, 
liiatirlal  fmni  iiililillniial  njiawiilnuLTniinilK  al  nvi-  tin-  raiiymi.  fmin  wltli-h  imthlnif  hiTi'tiifiife 
liail  I  i-i-ii  nlilalni-it. 

Till-  m-asnii  nf  lli1<>  Has  pii-ullarly  lllniilti-il  In  tin-  ••tirpn^i-  In  tin-  nii-iit  liMnry  of  tin- 
Krasir  wi-  liiivo  ijrnHii  a<i'iiKtniiii>il  In  untin;:  ilint  cac-li  »iirii-si.lvi-  yi-ar  l.<  tin-  Hnr»t  In  tin-  lilxtnry 
nf  till-  liiilii»lry.  IT  ji  III  any  lai'i-  illillin-llv  unrm-  lliaii  Its  ri-|iri-si-iitallvi-  in  tin-  last  i-yrli-.  four 

yi-ars  |iri-vlnii»ly.     lint  tl vli-iit  nf  tin-  dlsasii-r  In   lIMs  was  iini-x|>i-<'li>il  anil  nvi-rvsln-linliii:. 

A  run  nf  MM'ki-yi-s  in  lla-  l-'rasi  r  fan  liarilly  In-  «alil  In  Imv I'lirrnl,     I  iiili-r  -iirli  clrniniMianii-i 

llii-  inhiilii>rs  ilial  i-siiipi-il  In  iln-  iipaHiiMii:  iimiiinls  »t-ri-  innsi  llinlii-il.     Aloiii:  tin-  main  rlvi-r- 

I'h-iiini'ls   ni-n-  ji   fi-w    liM-allniis.   Iiki-  II aiiymi  almro   Y.iln.   tin-  llriilui-   Itlvrr   tisliiniccrnunils 

iiImivi-  l.illMiint.  ami  tlinHi-  ul>uvi<  tin-  inniitli  of  tin-  riillrnlin  at  tin-  I'lili y  <'ri><-k  Hrlilisi-  anil  at 

Snila  «'ri-<'li.  HliiTi-  na  'vix  liy  p>'r"l»lriil  illpplii;:  «i-i  iiri-il  a  fi-w  Huh.  Mati-rljil  wax  nliiaiin-il  al 
all  llii-si'  jiolnls,  lilt  for  ri-.i»niis  aln-aily  i-tatfil  It  wan  nf  li-ss  valui-  fnr  ihi-  piiriMisi-i  nf  tin- 
prt-Ni-iit  liivi'Mtli:ntlnii.  In  all  iIiiho  rivi-r-diaiiin-ls  It  wa.s  appan-iit  u  iiiiinlii'r  nf  Im-al  raoi-x  wi-ro 
niiiiuliil.  llt-i-aiiKc  nf  this  (hi-  ran;:i'  nf  varlatlnii  In  all  tin-  clinrai-ti-rx  t-xainlm-il  wax  i-xei-xxivt'. 
far  i;ri'ali-r  lliaii  wln-ii  wi-  li.-ivi-  In-fnro  ux  ilnta  nlilnliinl  from  n  sliiaU-  xpawnlni;  nn-a. 

Ill  aililiilnii  tn  tlii-M-  inalniivi-r  liHiiiiniix.  wi-  wi-n-  sui-(-i-xsful  ill  xii-nrini:  a  llnilti'il  Hiiiniint 

nf  inati'i'ial  fmui  Iln-  ('lilli-ntln  llivi-r  :it  llai villi-  ami  al   KIsh  raii.imi  iii-ar  ll.s  innuth:    rmiii 

till-  Itirki-iilii-ail  at  rmiil  i-rtnii :  fmin  Iln-  Sknnkuiiiihurk  ainvi-  llarrlsmi  i.aki-;  froin  ihi-  llarrisnn 
llalrhrry,  .Mnirl.x  I'm-k.  ami  tin-  llarrisnn  Itapiils:  ami  fruui  I'itt  I.aki-.  I'or  luiicli  nf  this 
iiiali-rial  wo  li:ivi-  In  ihank  tin-  vi-ry  >:i-nrrnux  rnnpi-rallnn  of  Alnx.  Unlit-rtxnn,  Suporliiti-inlnul 
nf  thi-  llarrisnn  I.aki-  llatclii-ry.  ami  T.  \\ .  iJraliani.  Supi-rinii-mli-nt  nf  thi-  I'l-nilH-rtnii  llatL-hi-ry 
nil  till'  Itirki-iilii-ail.     To  inih  nf  llii-sc  Ki-iilli'im-n  wi-  t-xti-iiil  nur  «rali-ful  ai-kmiwlciltfim-ntx. 

Ill  ;!i<m-ral,  it  cnii  In-  sinti-il  that  Ihi-  i-xaiiiiiialinii  nf  thlx  mati-riai  rninpl>'li>ly  HUpporli-il  ami 

vi-rilhil  thi-  I rliislniis  ri-ai-licil  In  I'.Hil.     Willi  ri-::.iril  tn  tin-  spaHiiliitflii-ils  l.i-lnw  tht-  canynii, 

Hi-  alliriii  wilhiait  ipialiliralinii  Ihat  lln-y  an-  as  illstiiii-tlvi'ly  pnpulati-<l  ax  thnuilh  Ihi-y  Wi-rc 
inratt-il  in  si<parat<-  i^tn-aiiis  imli-pi-inh-ntly  t-iili-rini:  tin-  son.  .\ililltiuiial  nialt-rlal  only  I'liiphaxixi-M 
this  fact.  Nnl  nnly  wi-m  tin-  ilirfi-ri-nt  i-nlniiii's  In  I'.lls  iiiarki-il  hy  illslinrtlvo  rlinracti-rs.  IjuI 
thisi-  rliaraoli-is  won-  Iln-  saiiii-  for  oac-h  cnloiiy  ax  Ihoso  nnti-d  in  lllltl.  Wo  liiivo  llioii  tin-  piotnro 
nf  n  iiiiiiilior  nf  .solf-pi-rpctiiatiiia  suh-rai-os.  inch  of  wlilrli  has  anpilri'il  i-i-rlalii  minor  liaMlx  nf 
crowth.  nf  inicratlnii.  of  iiiro  al  maturity,  nf  li-n-„'th  nf  lifo  In  fn-sli  wator.  nf  onlnur  ami  cpiallty 
,,f  II, .sh — tin-  saini-  «-liarai-li-i-s,  In  xlmrt.  whii-li  in  various  rnnililmitlniis  i-haraoti-rlzo  tUo  raci-s 
nf  tin-  si-piirato  rlvor-l  asliis  of  tho  slnipli-r  snrt. 

.V  vi-ry  oniisplciiniis  iiisiami- of  racial  ililli-rriiiialinii  is  fiiniislnil  i.y  the  llarrisnn  wati-rshi-d. 
Wo  ill)  lint  kiioH-  hn«'  iniiiiy  ilistliut  spawiiin;-  an-as  It  may  havo  c-niitaim-il.  Sovi-ral  minnr 
i-olniiios,  llko  that  fri-i|Ui-iiliii:;  Silvi-r  I'ri-i-k.  an-  now  prartiiaily  oxlirmiiiiilnil.  Tlii-ri-  won- 
xpawiiliitf  an-as  ilnultii-ss  in  l.lilnm-t  ami  in  Tnias  Ijiki-s.  lui  no  n-onrils  nf  tln-so  havo  n-aohi-il 
us.  .V  vory  liiiiiti-il  miiiili-r  nf  lato  spawin-rs  still  friinn-iit  tho  slack  water  nf  tho  iniiiii  rlvor 
alinvi  llarrisnn  Itapiils,  ilu-  vanishins  roinnant  nf  a  niico  lino  run  visits  tin-  iako  at  Iln-  licail  nf 
Mnrris  Crook,  ami  a  cmisidoraMo  run  still  picx  up  tin-  lllrkonlii-ail.  Hnth  tin-  Hi>-kinin-ail  ami 
till-  Morris  Tn-ok  lisli  pass  nvi-r  the  very  spawnlin;  ln-ils  at  llarrisnn  Uapiils.  liit  iint  nm-  nf  ihciii 

tarries  then-.     An  oxamiiiatii f  JlO  spociinons.  lal  orinusly   «alhon-il  at    llarrisnn   Uapiils  In 

I'.lls  hy  Mr.  It'll  irtsnii.  failoil  to  yioiil  a  sin-.'io  llsli  wliiih  hail  I'con  spawiii-il  oisow  In  ro  than  In 
the  hoils  of  tho  rapiils.  .Not  om-  cnulil  mi  ovoii  a  ciirsnry  pxaniinatinii  lo  cmifusoil  with  those 
conslitutiiiK  cither  the  Morris  Creek  nr  the  Itirkonheail  oniony.  .Not  one  nf  the  Harrison  Uapiils 
lish   was   foiiliil  am  .m;  over   4ihi  speciiiM-ns   exinnlTOMl    fnini    M.irris   Creek,   ami   over   UO"   frnm 


11    « i  I 


t  M  •.  I  ltl!\       < 


,1     H.M  KK.VK    >*\I.M«>N-. 


\  •:;> 


IMI. 


'  h.'   1,11%    ol    ..  ;;i.^.i.i-  . 

.  It.  r  •iili'"l  I"  *ir')'"B 
1  Will  ii  i;."'  ""t  'wvui-  l"'i''.  wli'Ti- 

W"    .■..llll,lcl|.-i.   tll.ll    111.-   Mill.-    Iiiw 


Sk.».W,.i..rliil.  U  H...i  ll...  Illrl,,  ,ili.-...l.     .N..  M.-rrH  •  '■ 
„..  |,|rl>..,il..-.Ml  11.1,  «.T..  f.i»».I  •..'  M""l«  <  r...-l<.  1  . 

, I ........1.  ..f  M.'"!-  <r.-W  ....  ll..lr  *ny     I  .  .l"- 

I.  „.,..l  K.rlHl>   ll.  f..r.-;   >•••  H  —"""  " -'"••  '" 

,.f  II,.-  H|...«i,l..tf  n.l.  will,  r.-...il:lt.,r  ..ilM.ir.-  ■  r  p 

ll,„;i'-n  U'll'l'l'-      »'"•  '"""'  '"':['      ,,„.,..„;,,,..  „f  I  111.  .•„l..iiv  u.  iv  f,.ll>  .llw.i-""''!  '"  "<"• 
r.,-.rl  f..r  H'l.l.  1".U-  -"•    -'l.-  .u.lu.-.-  .^    H'"     ;';"^^ ';„.„,,  „,...,.  „„„,  ..  ,i.„„  will.  .....v 

,„„   .,r..„...,  ...l..-r«l. it,..  I.-.  «h  .1.  1...    ...    '''",•,";„„„  ,.,  „,,.„„ ..m....,.t  ..f 

n...  i,.k..  1..  ..-.rH.  ..r  M.i'^.'i-  ................      '•';,„;,„  „,„.«  ,,  ,„.„,  ,„  ,h..  M,rr.,«. 

.1..-  w,....r.  .f  11..-  !..>..•.  f ...•"«>'".•""•  ■;•";;"'..,,,   r.-.l.l.-.  ..vr  ■•  yar  1,.  Ih-  ■..>-. 

1..  II V-..I...'.    <  '..i...-  s,.,.i.  .• I..1  ..< ''".;.'';  :V "7', *fL  .,.uin«  «..l.  w..l..r.    or  ll... 

::::::r':,.;:::M.r:::;..::::::;;:-:::.i' -  ---  "• "- "-  ""^'-  "-^^  """"-"^ 

-"i;:;;';::;;;;::H:;:.'n:;;;rM.....,.....-...n.;- 

,„.,  ,„„„.  .,,„  .,,,.,.  1  ii..k  ..f..-r  l.....l.i  ..'.     i    ■  >    '•        ■  ,  „^^,  ,,„.,  ,«,>...„l..-.. 

;...■!  wl.il-  w.-  I...V. ;l'";'  ;"  '  •  '"',':'       ,,,,,.  s,,rviVMl  t..  k......  .1..-  .•..!....>•  1"  »  "....rl^M.-U 

„..f,.r..  „.:...  -lUlur..-..  ^^-'"'";';^;'["^Z'^r::^^^Ou^':^'-r  .-..l.-.l-s.    .•I...,rl.v,  ll.-..  u...l.-r 

,1„.  >,,„r  of  ...•.•..^..sil).  .1  H...K.>.   I  .....  ..„,,„.„.,   ,„„|  ,„  fa,-  ...  k,...wh  ...'v.-r  .KV.irrli.K 

iri/rr;:::,;:;:;"^.:.  "".""■■■"'■-' :. - - ■ 

11.1.. iitf  .•lili.....k?'.  „     ,,^  Mi.,«„..r.  .A'li.li.i-il  1-,  I'.H'.  I.a.l  all  l.:"l  11.''  lii-txry 

;:::;:;::;;•.:::;'':.".-;::-.:«.. .,. .... ...  >..u...  r..y  i...... ...  ......,.„ .. .....  s... 

lia.l  ...a.l..  ll..ir  ..l.l«ar..n...-.                                                          ..vi.l..,:...-  f..r  r....li.l  .lllT..r..i.li.,tl..i,  .,h 
„  ,.  v..ry  ...in......  ... ,.  ..--niu^,      .  .    ->^  ^  ^_^    ^,^.  ^,^,,^,^  ,_^,^^  ^„,,.^.^,  ^, ,,,, 

.,l,„.rv...l  ....  11...  spa«..l..tf  .^••'L--     AH  1...X.    >  ,„.,      ^■.,,  .,„|v  aro  Ihc  l..ar;!...s  .,f  It..- 

.,r  .,«.-.  1 ...  lU.  M,.facu  ..f  lU.  r.....al,.l...  1"""       '         ' ;.      . .  ,lu-  s.,rfa.-.s  .,f  ll...  «..!.-«.  .....1  .l." 

Al.s„r,..i....  I.as  ,aU...  pla.- ..-."y  "•  >  '-  ''-•'■"";  '  "V         "1    ".-a       r.-,..i.-r  ,...-.. •  .K-lall.... 

,xa,.,|„a.i....   ,..:.1.T   <!..■   ...i-r............   «...•.■.    '''7  " '^^   ,;;  ,      ,;    ',,„,   .„,,.  ,.,„.«  ,.r...u..-.-  v.ry 

r:r ::  ^:::;:„:r;;^,=:i9:     :  -r" :;:  ™ 

tlot.  to  ......r  ,:r..w.l.  .l..ri,.^'  .....r  ...>.  fall  .""'  "'"'/.    "''.,.      ,;,„,,„.  „,.w.v.-r.  a  sl«c.k..ni,.g 

„,.i....  pass  ......r  nrs,  .v.-nr  ..r  iU.W  Hr-.  .-•>•"""  "  j"^.  ."  ; ,  ,  .„  u  l,KlU.a....l  Ly  a  d.-n,,...- 

o,  «r,.vM..  ...  ....  narrls..,.  U..,  i-.s  -s  ■  .H^n,e  ^  J-  J^^    ' )  ^^:  I;  ,^:  ,„,„,..„  ...  ...y   r.,i«.  or 

line  of  .l..i.ian-all.m  at  its  ....l.-r  .■.U'-.     ""'•''  ""- 

ll.ics  of  !:f..\vll.  I:..l....i;in..'  I..  'I..'  '■>'■-'  >'••"■• 


\  :'.ii 


i;i.i-Miti'  i>r   Tin    <  "-■!  Missii'M;it  '• 


It  ci    l"isiir.i!ii;s. 


l!M'.i 


.■ilnii.'frn;nriilslli.'  l!i.ni-..ii  It;ipi'l>>l''"'""-""       ""  •'  „  ,  ^  ..„.i„.«  t„  It      In  I'.'Ki 

--  --  '-•  -  •'"•  ■•":,r::;;;' :."  -:'".,"V,::i,r,;:;;i:;.:u:  :'=?:::,;:;,.;;, ..,.. 

111.-  lirsl  lii  :i|'l"':i''  ""■•■  '•I'-''"  "'  •  ' 

I„  l:,l>  |l„.  Ilr>t  to  Mink-  Uu;y  :,,.,.•■  n.--  .'I     •  'l"!."-'"-  "•  " 

<     .   1     ..    Im'v   tirli      Niii  :i  -lir.' .•  siiciiiii.n  liml  1  rfii  loiinit  .iiii m. 
,sl  ,n,l  «l„.>v.  «..n.  f..u„.l  ....  .!...>    MM..     N...^..__^  ^^^   _  _1^^__^^  ^.___    ^_^^^_    ^^^^  ,  ..^„,    _,„,^   ,,„,  ^„„, 


K.iti.    Tli.'.v   w.-n.  pi-.MM.l  ....  .Ii.l>    1.11..   1   .I'.  -■  '•        '•  ,.„„,,,,,,„    .,f,,.,.  .|„lv    11.1.   nvAt 

vi,.I.l...l  >,..  iiulivi.!..:.."  ..f  ^.atyp.-  «-.V  .\..^'..st   ...Hi.  l>'tl'.  .."•'-•'"■ 


w..|-..  .vLLullj   .!.•.  r.-iisiii-  .lull..;;  Ili«'  v.Ty  .;.st  .f  ll..-  inn 


lin..  .lii-.-<-l!y   ll»'  :'-"' 


\\  .'I ..  .■.  I'l'  11" '.'    ." ,  .,  ,      .       1   ..(■,,.;  II  .   ill  I'lH..  I V    HI.'  a n.    .'1 

•ri.,.  ....r....nv..  ...„..., r ....-  ^..-.s  n.a.,.. ..  '';'^-;;;''; ;;,';;     ,':;;.,,i,,,..wr 

„...  ran...  ...  ..■  r.,nn..  .  a..,.-.,^  ,M.  ;;;;-;  -;-:;;    ^    i:'-,:;;';;:l„.  ,„•  n..Uv..,..a,s 

liv,..-.    T.,..  c pMo  ra.,«.-  -...«>   n-t  1  '  .lY.i.'M.    i        '  ..f,  „,.  j,,  ,,„  „..,•..  ..!.-. 'v.-a. 

-"■■'™::'^':';:™::::i"i::':i;r:;;,;T;:::i;:';,:;;"'":.:::^^ 


Fivi-  wi'iv  l.iroi-v.'ar  m.il.-s:  <m.'  a  .1»' 

f..nr-v.ar  f.-n.al.-.    Tl..'  .1" >'■"'■  '»"'••'  '•"'-'■''  f'""'  "' 

,na...s  U- ::<!  >.'  :;-  i'l'i'--    '■ '^"■'"-  ""■'"  """■'  ■  ■' 


t„  -J I   ii..-l..-s   .onu;   "»•   f"iir-y''i'»' 

s  wit..   111.'   .Ian-ism   Uapi.W  .■...nniu  in 

.'i  1.1  :;'.i  in.-.i...^  .■  ntf. 


f..i-.". an  ..til..- . •...A-  ..■£..'   -"■■     -^  ,,,.,i„,..llM<Ht  «a..-rwl..-v.      uv.an  ...■  a.'t.M- 

,. ,,,,,n......... .;.-...- a.... ;..;.;->;^^  -,....- ..ww 


,l;,is..  I  .■UV....I1  :;.".  ai..l  •-".'  i.icli.'s  ...n;! 


„,,„.,,.  „..  ar.-  .Inslili...!  in  .•.....•In.lir,..'  ...al   app.-. 

IT';  au.l  -Jl':;  im-l..'s  ..■ni;  a.-c  in  ..air  <h<u\  v.a,'.  vhil,. 

in  l.i.'ii-  f.invll.  yi'M.-.  ,  ,  ^^  •.,,  v.ils  is  -Jn'-.   inr..('s 

'"-.'•";"' ;i:r:"-;.rrn:.ur  ;;;«;:;,: :... ......vi,...a.s  a.... :... ...  a,... ....  in...... 


wliili-  ....•  i.-.iiainil.'.'  "■.•■•  ' 


f,..iial.'S.  til.'  .'tli.-i-   LTonps 


.,:;;::,;:;;;;;::  nn..  ,..•.......■.-.1  .....y  .u >'-.>.^...'^ >^■--^'-^ '"^ 

"'"";"";M,"".r"rv!iu   w..  fai..-d  ...  .m..  any  in.livi.lna.s  .,f  s.-a  .yp.-  spawning  in  any  pa..  ,.r 
'"  """•  "-  ^",         •       ,   :     ,.,„  n-,,n<..n   liap;:  .     Owan.s  ..f  a   ..... ..sa.nl  .spiH.M....-ns  wm- 

;=;;;;;i:-;;;r:.r:r-^^.^^ 

:;r!;:;;  :.::;■::;':: ::::::  ;;;:::;•;:. ::;:..:::  :-^;:  .'r , .  ..:.„..,. 


Liisj-TMlll..  f.li-i:is.i.s  111.,  stn.iiu. 


•'-•■'^'^'V-:; ':•::"•':.:';■:":'::;■..  ;-■::.::::: ^ -:.'•:.--.  r.:,'as . ........... 

sta...s:       M,.rri>      " ''^  ;"''„,  ,„.,  .,,„„,„i,„  „f  ,ni.i-ial  p...paua.i..n.  ....-y sti...t..  ...... 

r„f  . 1...  .... .•.■.-.-f -'•.-■>  ■•.•""l'"'  ^         ,,,^,.   , .,„i„„   ,i.,v..n„.„.n.    lias 

„f   ,l„.   niiis.    inip...-.a,i.    ati.l   valn.lV   '    '^'^  '     /   ,..,,„l„n  .,C  .....  y.ar  1!«H.  has  nin-.M- 

.„.,,,„.„ .  sp=.wnin..sn.....n '-;;;;;;;:,:;,:    V    ','...'...-. ...  ...n  .•-..v .„. ...  i.-.. 


as  il  was  11...  . ......v'..;  ."•'.  '>"■''  .'.••■'•'■'I'T''  »^'^  "' ""•"■•'' 


li.  niaiutain  t.i.'  ^pawniiiL'  i-ii 


>\  lif.o.  r. 


hllT.IIISToUY   OK   HdiKKYK.   S.M..M"S. 


X  :'.l 


i 
I 


"  '  ,        ,  ,    .    ..  ,,  i<...,H.r.llv1..n.v.atlmttW.  I..v.linat'lv.....  «„t.Tsl.,Hl. 

In  1!«V>  (l.cA  Mr.  l'.a1if'H-U  wiol...       n       -  >'  '      •  o..,>sl.l.-nil.U'  .■vWI.mk.<  to 

M„.h  as  ,.u.  Kras,.r.  rwun.  ,„  U  n,„.n  -;;'7.,^'         .'rJ-v  wiU  >.-.  .Ua.  .h-  .Uh  ....  in 
wanan.  it.     It  i>as  „.„.  i...w..v,.,-.  i-,  M  .  n     ,  ^^^^^_  ..     ^^^^^_  ^..  _^    ,,,,._,    „^„ 

,„y  i„..,va.,.  in  tiu.  ru„  U,  a  iar...  ---7  '';"•', „„,,,  ,„a,  ti-.y  sl.oui.l  .Hur,.  tluT- 

,„v..  ...vn  in..vi.n......     U  Las  s,..a.hly  .iw,,,,.,.-.   ;'''^^^^^^^,    ',.,,„...,,,  ,„  „  ,„i,,„„„„  „.  ..nl.r 

>.„rns. •>■...,.  .•'•'--7    ;;;',,  ',.^         ,./,«•..  aa.i  a  ha.f  n,i,.i:,n  ..«>.  «!m'U  --v  .vans- 

--•'  '■•  ""•  ""•'"•'; ;";;;;;  u;: ,:;:;:;::  r..^  :;M::i.::a;n:;';ai,n,v ...  ..,.„. <>. ...  ...... 

ox.incr,  an.l  «.■  .ai -i""''!  .!'•'.  .1>I-  I"-""       '  ,  „,.  „,..  „e,,.ssity  ..f 

worUin.  ...a  ..,.,.„..... .>    ....•  '■'■"/;.,;.,;;,..,,  f,,..  „„.!■•  ,n.„.c.i,.>..     Kaiiuro  ...  f...l..w  ti.is 

l.,vpa*..o  .li.-.n  wi.l.  Mir..,->  ..I  ...  l.-lM.'l<   "■     •        ^  ,  ,        ,,,.,  ,„  „„.  „-,H|-.mnJ...l 

^s;;:  r;;;::r:;;:;:ri;:;:i::::.::'::;;T::'i;-«  -. - '- 

™">,„.,.  ..„..  .„.«.»„.;  --;:,:-::;  ';-;;;r,;::;,;;:':;; -"r::  ::i.:r:, 

:;;tt,,r;:'":r::^:r':;^,l';:.;;:.^;';;./;u;;  .:;;;.^. - "- «"- 

^,.a.■.in^s  fn„n  l.'^s  favoura.ae  l,ealai..s.  i,„,i,iauals  fron.  tins  .lislri.-t 

n,s   ,.  ,„  s  ^'ve  .yi-    -     -        ^X       L  .- -  —••'••"  "■  -  "'  ""-'^  ""'' 

l,a,l  liv.Ml  .«■..  yi-ais  ,n  tlu>  lako  I . ....      •  -    «'  .      ^^^._..^  ,.,.^.^,,.    ^,.,.,„^ 

> ■    ''■""  ';-";  "'^'^iir'^r'n';;  w       ;  ti  :    .    ..:    .'Ir.     .■.,..  n,„aai  ...n..,.  f,.r  ,.,..  tnaies 

*:: :?;:;;; 'aiMt'rxiL;:;;:;  ^":.:;: .„.  ..,.,..,y  a. .>,., ....  ,...a„y ......... 

-;i:;:;,:;'-.o   ....a.a..,..^^ 

^;i::,::;:;:;  s:,r  u:.i;:.;i.':r .". .^  ..n..a,...y n. .-  -...,....: 1  .....s 

„f  ,„..  ,wo  v..avs  „r,..-...^    .  an     ';  ,1^     7,,„  ,..;„..„  ..,  „„  ,.,,.,„..h,...  na...i...ry  ,.r......,.i,..  an 

„„..„...o..-a  a.„.,.mt  ,.t  va.-.a  1,,,.^     M.   .-    "     "" ^  ^  \[  ,",  .„  „„..  ,„„„..  „.„„  s,.,n..wl,.^ro  i,.tw....n 

;-;r^"^.-'-"";i,;;::r;;":'^:;;.---      '^ -" 


X  ;::; 


Tli.ii.iii-  I'f  riii;  Cmmmissiiini-.i! 


riSllKKlKS. 


rnii 


,    .,       ,,       ,      :,,„,  „...i .„..,„-.Ml:.tSK...Unin.-lm.'U..riittIinIVml..Tl.mniltrl»T.v 

,m  tl..<  ltirk.'.il»M.l.     As  s,...ii  111  iMl.U-  MI..  I      ,.   is  .11  .  .'..■  ,         ..... 

,it  d.-viMi.  :in.l  :i  l.'ss  n'^iilarly  .i.^lim-.l  ..!»•  nl  lift.'... 
Hiiini'  siiiiNviiini;  ;;n..i.i<ls-     It  !<  ii"i  I'l 


st.Ul.T'.       Ill   SliilC   .if    111' 

iiiiirk.'il  is  l\.c  siiiMll  >iz.' 
s|ii.-u.iii>  ill   111.'  1""  >'•"' 


Y.-t.  s!i  f:ir  as  kihiwii,  nil  cnii.'  fr'H"  t'"' 

«liat  sl«..iti<-aiicv.  ir  lii.l..^.l  i'liy.  iillM.'li.'s  t..  this  <-ir<-m..- 

iuri:ii-itii's  iir.'  np|.iir.'.it.     1.sihm-iii11.v 


rliaia.liT  tlitit  was  alsii  con- 
is  cari-i,.!  SI.  far  iliiU  tlio  lirxt  .v.-ar'jt 
liil  ..Illy  .iiii-  uiiil.ml.l..l  t\v..-ycars-.:i-laki' 


■Ml.. 
I!..lll    Ml 


variation  in  nii.'l.'ar  rin::s.  iM.-ial  p.vn 

•  111,.  iir>i  y..:irs  u'r..«ili  in  lli..  s.-a. 

pi-,r...Iini.'.     n.vasi..iially  tliis 
CnAvtli  ill  tl...s..a  i.,s,.i„M..sa  s..,„n.l  y..ar  In  a  lak. 
In.livi.liial  was  ..1  si'iv..!. 

II  was  f.mn.l  p..ssit.l..  I..  .l.-l.Tiniu..  a^-.'  fn.ui  Hi.' 
tliaii  was  p,.svll.l..  In  ..tli..|-  s|.a.vnlM^'  l....aliti.- 

an.l  at   I.,ii.l...|l n   Hi''  l'.i.k'i>l.-'i">  '•'«'■'•"    "'  ■""'  •"  '' 

,1  Iv   a^'...     Tliis  .Its  11  .t.  li<.wi>v.r.  uiv." 

11-  ll-li  pr..s,.i.l.     Willi  iiiip..i-r'..-l  s.'al.-s.  111.,  ai,'.. 

|-Mnry..ar  s..al..s  .-aim..!  li-  .iHoriniu...!  n.il..ss  sum.'  p. 

W  piv's,.iv.' 1.  llins  .u.niMisiratiii--  lliat  a  liftli  y.^ar's  Kr..wlli 

,,,.,  ,„„  ,,.,,„  ,„.....|,.  WI1..11  111.,  s-al..  was  inta.-,,     V.m  liv...y..ar  s.-al.-s  aiv  uniiiistakal.ly  su.li  ... 

M.r..  i..t  ..i.lv  t .iar;:in  1  nt  U ntln-  Hfili  suniiii.r-s  i:r,.wtli  lias  l.,...n  lost.     If  tin 

1.    ;!    .'-.w.,...!  iHius  is  ptvs..,i.  1  ..y..n.l  tin-  .n.wt.i  .,f  Hi..  f...r...  sun,„i.r,  or  any 
was  .•vi.1..|itly  in  its  Mftli  y..ar.     Tl..-  pra.ti<.al  ahsi-iio.'  of  si\->..ai 


nr.mpi.il 

four-  and  i.f  liv.'-y. 

,l..|..rniim..l  tlian  of  f..iir  >.ar  li-li. 

of  tli.>  .irii-'inal  iiiari.'iii  of  lli..  >''i''' 


ill  a  iaiM.T  p.T iiai:..  "f  in.Iivi.lnals 

Sk....kiiiii..lin<-k   in  111.'  I-illooi't   Itlv..r 

...•111.  of  all  sp.'.-iiiii'iis  could  III' 

a  r..lian..  .•stiniali'  of  Hio  r.'lativo  niiniln'rs  of 

s.  111.'  ai,'..  of  tiv..-y..ar  tisli  is  inorc  r.'adily 

.irtion 


(•as. 

last  Willi.. I' 

,,f  sii.li  1  and.  111.'  lisli 


pari 


1 .1   .  ..„..  it.  il...  l-'risT  Uivfi-  facilitates  this  d..t..riiiiiinlion. 

"^""f" '••^'■"■"'"""   '^L";kuniH,n;.k..l  a.c  was  ascertain....   in   .ifty-f.,«r,   or  ..xaC.y 

tlii'lr  foHitli  year  (Iw.'ivc  iiiaU.s  ami  twcnlytwo  fciii:il..s» 


111    Ids   sp<.cini..ns   tr.iiii 

,„..,,iaif.  T""''>-^'"-'f :';;;:;:;;:;::;;';',,.,.„..  ,„„,. and ..i.i.t  f..„.ai..s,.  m  is- specimen 

and  iw.'nty  w,.r..  m  tl.cr  111...  >.ar  (l«.lw    !"■   *  forlyone 

„e.v  .11  ilieir  fo.ulli  >.  "•'  ,f  ,„..,,.       „i„ns  w.-re  reliaM...  we  should 

■ '■"■  .::"  'T;:;;"".,   'il'^v     r  IM         Sk'lu  n,...n„.k  a,..,  47  per  cnt.  at  .V„.„.'r,.,n.  tl.e  percentage 
";      i''  N   I'V        V     ^tated  al..v,..  this  per,-,  nta...  is  too  hi.h.     The  .ninitnuin  I-cr- 

":    ,:::  'o  "i        :■;     n<  ret    . .' ....ahi,...  l.y  a-s, mat  an  the  undi't-'rinined  individuals  were 

cntau'c  of  I.  .  >\\\'\"    ,„.„porii..ii  to  11.  per  .-.'iit.     01  viously.  tliis  extrciuc  assHinptl..n 

'""'■"T::/;;;^^:;;;^'       'n     .'^^-"■•'^^^     :.,  individuals  wer..nve-y..arnsli,tli..rewou,d 

cannot  Ic  juMiIihI.     11  .„.,.ii,,n.  and  this  iiinst  be 

cut.  ■•!  liv..y.ar  tish  in 


fnun 


•-vcar  tish  of  lln-  .in..-y..ar-iii-laU.. 


zri:B':::r::.:::rr^^^^^^^  .-»- --- •• 

s;,;;,;  j, .:  1 :.. -■»■  --  •< ■'»■  <•'«  ■■•  <; -"■  ''"■■  '■"■■"'■"■-  •""" 

,„d  the  lil-l  half  -f  •liliy  «■:>"  '''-'"••'  "'■'"  "'■"  ""''"■•'"■'••  ,  ,     .. 

""'  V.v.'r sp..:.liiu.|,s  were  .•.xaiirn....l  fr..i..  I'i.t  Lake,  ntid  ..f  these  ....ly  twcni.v-nve 

h.t..riniii...l      Thes..  pr  v.Ml  10  1  .•  \n  tli.'ir  llflli  y.'ar  in  every  iiislanc..  cxcpt 

,,,oi,t  iw..  v,.ars  in  lli.'  lake  as  a  llinrerlinu-  and  liaviin:  r.'tur I  fr..ni  the 

I!..|-..r..i.(c"to  Tall.'  I.  iii.ru".l..s  lliat  Hie  sizes  of  llie  I'itt  l.ak..  spawnors 

freiii  Morris  •■r.'ek  an.l  r.lrl<..iili.-ad.  tlic  niajorlly  rnniriin.'  fn.in  -.-.'4  to 

i,i,„..s    with  an  avera...  ..f  IIT."  in  th.-  males,  and  from  -;!  t..  J7.  with  av..rap.  at  i;r..l  in 

.        '"'        •     ,,,,,„„  .„.„,.,„..,  .„.,.  i„  the  case  of  til.,  inal.'s  much  hi;:li..r  llian  f..r  tive-ycar  males 

';''■",,            ornnli    '.           -r   i^'^' ^    "l"!.'  the  average  f.,r  f..iuah.s  a.,-....s  ..xactiy 
,aUen  , roni  the  i.i.ni.  nil,  ... ^s,,,,   wat^r^  ^^^^^^^  ^^_  _^_^   ^^^ __^^^  ^^^  ___^  ^_^^_^^_     ,^  .^  ^  __^  ,,^„^^,^ 

nil  was  mail.,  up  .'f  tish  in  their  liftli  year. 

The  l..t  l.r.,v...i  nios,  hoiii„..i,....us.     The  nii.lear  rei.'i..ns  repr..s,.|iled  a  fr..sli.wat..r  pr.iwtU 

The  i..t  P...V..1  ^^_^^^^^    ,.,„„vi,i„ns.  tlnMU-li  as  lin.'ciiiii.-s  tli.y   had   failed  t..  attain 

,.  Pir-c  -t  si,e  as  .lid  th.-  lim:.rli,ius  i.i  Morris  .•.•.•.-k.     The  niich'ar  rin.s  are  hohl.  tirm.  well 

'"  '•"-"  .,,1,1  ,.,..,„iar     The  t.nnil.er  ..f  ri,.-.  as  s....n  in  Tal.le  II..  ra.i.'es  from 

tiiirt ...  twenly..n,e.  vJiih  ii„::ie  at  seven 1.  much  low,.r  than  M,.rris  Creek      ...le  Indivhliml 

anoih.r  as  many  as  tw..nty-lhr...'.     It  is  a  w..ll-niarked  rac.-.     Hjjs.  22. 
.near  r.'L'ioUs  of  .haiacterislic  s.-ah^s   fr..ni   this   r..tfi..ii.     I.Ike  the 
;:r..wlli  ill  111..  s..a  is  lar;;..  and  vi'^'.ir.ius. 


.Inn.. 

rut  l.nl.i-. 
i-oul.l  hav..  th..ir  an.-  .1 
liii...  111..  lalt..r  haviiii.' 
s..a  ill  its  sixth  y.'ar. 
w..r..  similar  t.i  tli.is.. 
-•''•J 


with  that  ..Maiii..d  from 
that  pra.lii.al.y  all  of  Ih.-  I'iH 

ol  prov.'.l  niosi 
ohviously  uiid.'r  liiutily   fav. 

,s  lari.'..  : 

pac.'.l.  cl.>si.ly  parallel. 

hirti'di  l.>  twelily-.n.e.  . 
has  as  few  as  t.'ii  rlii..;s: 


•1::.  an.l  -I    IMusiratc   Ih.'  im 
Morris  t'n.ek  rac.  Ih.'  I'r-t  year'r 


'.I  (iKo.  r> 


LlFK-lIlSTORY   OF   SoCKKVE   P».\I..M<>N. 


XO'I 


Tiihic  I—Fra»vr  Hictr  iluif  Xw*.*//".  >j„minr,l  •„,  th.  >,   .s;»;-m,/h./  '.    /  .  ' 

l.rnyth»  and  bii  LwuUty.  
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n.htr   //.-fV«.v.r  h'inr  r.nwir   S„rl,:,„'.  cT„„,wr,l  on   thrir  s,.n,n,h,.,.l.r.,..    /.'US.  ,listribut,,l 

hii  1,1  mill't  nnil  liil  l.d'iilittl. 
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llEl'OKT   OF 


•nil;  Oi\i  Missiiisi;i;  hi-  lM.--in:i!iK> 


IMlll 


r„hl,  III.     rn,,,r  Itinr  N.i.t.  /«  «  ,J<imm',l  w,  th<  „  ^l-n  "'"/"• 

of  .Yudceic  Kiiigi  anil  hii  huinlilll. 
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district.     Mr.  Ital«'<'i'li 
OnP  spe 

staiill.v  in  limcrr.ss 
thp  Chilcotiii.   oil   .Vni; 


t,.e  n.,l<..     '■'_  l--^       ;■    ^  ^,;"       ,r^  ,,,„.„.,.  w.  ..f  ..ours,.,  fooiiil  ...ua.iy  rooonl,.,!  .n  „,.. 
'-'"   w..i..>.  li..s   .,..i..w   t.u.  -V-:^^;;;;;;;^;;^;;:::;:.;,:  ^rs,  y..nr.     a,.  ...d  s,....  at  >ean 


in  I'lis  anions  livs  oxanipl.-s  fniu.  Skool<umctiucl;  an.l  IN'mLorton. 

niv  C    or  cont  t«o.v..ars.ii,-lnk,.  lish  wiv  Mun.l  in  lUo  <'l.iln4in  wi  Hm. 


Tt  seems  cviili'Ut 


l!ii:t 


:i  Ciiji 


l,IKIM!lSTOnV    OK   KtHKEYE   S.M.MOX; 


.V  aj 


,„  t...  ,„«.n  nu.  .,o...n.e.  .Uen  a  u.anor  or  sp...«.  Interest.     «'^-;;;  •;' "^^irrL^l^ 
„..  ,i,„,  .his  ch..>,  sparingly  .vpr..s..ul..a  .luring  .he  -;  >  >;''    j;    •","',;',.  ""•'    Z  „,,  point 

,„lv  l..,h  :•...-.  per. vn..:   .Inly  1  Ith.  1.  por  c.-nt. ;   .Inly  is.h.  •   per  ,vn..;   '  >''\-      'J'.      ',':^^' „; 

,,,„„„,,,,.  ,l.at  .he  nnn,e,-..u,s  hm-ruMni,,..-  i,i,Uvi,l„Mls  in   r.Ur,  ^vre  boun,!  ...  ...nuns 

'"'■'nriu-M  v>..u-s  ..ro«,h  in  ,1,..  s..;,  ns„.lly  averages  small,  with  .he  soale-rin^s  of.en  c.;owde,I 

::uuv    „".;.;  spen,  .w„  yea.-s  in  ,he  laUe  as  well  as  a.non,  those  U-t  nn.rate.    seaways 
he  r    .vu„a  sprin.'.     No  other  .lin-..re„ees  have  been  aet.M-.e.l  hetwee..  .he  .»..  ....np..     fhoso 

'i'h "he  l:nSr'y,.:n„eleus   ,„ay   have  heen  .he   .irs.    ,o  hate,,.     ln,er,.,e,„a,e   nuhvnlnals  a,e 

"""I't  was  hnpossihle  to  .le.ern.ine  .he  a.e  in  .l,e  M.ajori.y  of  the  sp..in.ens.  1„  .';;■■•>••'-- 
oMt  o  r..."  of  l.'S  the  seale  was  eon.ple.e  at  s,„n,.  point  on  the  n,ar«in.  a.nl  .na.le  >,  ,  ossi  le 
::',:  e:,  ;'  In  laeh  ease  that  the  tiM,  when  eaplnre.,  was  in  its  .hlr.i  year  --->-;«- 
..,.,  Tl'ose  ,f  the  oMe-vear.in.lal,e  .>,-  -.re  all  In  tl  eir  fonr.h  year:  ih..-  "f  l-  *"">";  "^ 
,  ,:,U,  t  pe  were  in  ,h  ir  lit.h  year.  Mo.h  .ypes  ha,l  spent  an  e„nal  per>o,l  on  ,  he  sea-fee.!,,.. 
,  ,    1  „1   rr,.l,.a   essen.iailv   tlte  satne   si/.e.     A   eo.nparison   <.t   lennth.freqneucu.s   of 

f'iX:;,         .     T  1  i  ..Ce  of  Pitt  l-aKe.  Morris  f, K.  an,i  tie-  nir,<.,h...,l  wMH  show 

,:';.;:;:  :„:;,:.•  ran.e  i..  s,..  of  ...e  fhileotm  ,na,er.n,      W..  U...U,  ,„,,.  ;-^-;^^-;^- 

,ish   e.vear.in-lake  ty,».t   In  the  fhih-n.in.  ei.her  in  Iblt;  ..,•  ,„    Lis.    ,„    .,f  siN-v.,  r  '"•'•- 

yearlin-h'tke  .ype,.  although  nn,nero„s  .xantples  of  these  si.v.w.n-  Iwh  are  , .u  u.  l,,n,.  .■u,.,,.,! 

I'll..  iiKinlh  of  tin    river  in  .Inne  anil  .liily.  ,.      ,,    ,  i 

':,„.»./  n-n;r.     S..  nuteriM  wa.  ..i.tain,.,,  fr.n,  ,i.e  ..n,.sne,  Kiyer.     Mr.  1    >1, -k  an,, 

,„..  writer  vi.i„.,l  ,1,..  .Ian,  an.l  ti>hway  at  the  ..ntle,  of  .^n,.s„el  Lake  on  Septen, he,-  .  ,M  an.  h^ 
N,,  saUnon  ha.i  he,-,,  o,.s..rve..  to  enter  the  tishway.  an,,  only  two  or  '"-•  -l^^^;- ,^  .\"'" 
s..c-uro  were  s..en  in  the  po»l  a.  the  f.,„t  of  th,-  ra,-e.     No  rnn  was  repor.e.    at  a,,   late    <.  .^. 

Sp.K.i>nens  w..re  s.vnre.l.  .nainly  f>„-n  .Uyia.-raeUs.  at  Chi.nney  Cr....k  Urn,.,,  and  at  ^o,  a 
tree,-    p.  ints  on  the  tnaln  river  l.e.ween  the  tnou.hs  of  the  .■hileo.in  a,»l  the  .in..sne,^     It  n„«ht 
,,.    as  ,,n,.l  wi.h  s,..ne  Justice  that  the  n.ajority.  if  not  all.  of  these  .Ish  w..re  ^'^'^  '^^'^ 
.„u.s„el       MonK-   the   river   hetw.Hn,   tin..s>,el   aa.l    K.nt   f.-orse   no   sueeess   a,,pear.Ml   t,    att.  n, 
^  at  a   ;  Poln^nere  an,,  tln-re  we  conU,  learn  of  ,he  captnre  of  «/-/trays      nt^   a 

was  all      Ve      t    is  haza.M.n.s  to  a,h,p.   eoneh.sions   l,as,.,l   on   evi.lenee  of   this   natnre.     Nnne 
opor  h,.,  of  the  So.,a  fr....k  .,nd  fhiann.y  fr.H-k  tish  w..re  undouhte.lly  '•''»•-;»'■-'-  W^ 

le  Qn..snel      What  the  r,.lativ..  nninhers  we.v  it  is  i ssll.le  to  es.i.na.e.     Ihe  same  k  ,  .1  o 

evidenoe  that  wonhl  •■onvinee  ns  no  tish  were  rnnnin."  in  the  npper  river  ean  a^o  1 il.ln-.-d 

to  demonstrate  that  none  enle.-i'd  the  (jn.'snel.  ii,,-  ,.  ,,i 

The  material  secnr...  at  fhi.m,ey  Cvek  Ilrhl.e  .n.i  :,.  S.„la  f.-e.k  was  eU-arlj  .„l1.a..|  t 
from  that  ohtained  in  the  fhil.o.in.  1-or  one  point  of  distine.ion.  ttn.v  were  tew  Iml.vnl,.  s 
„f  the  two-v.-arsinlake  type.  Out  of  a  total  of  sevntyoae  speei>n.-ns.  only  five,  or  .  p.-r  eent.. 
;;Ue  .,f  this  elass.  wh.el,  1 ',„Mi.,...-.i  :■■:•  p.'r  e,.nt,  of  the  Chileotin  tish.     This  ahrup.  ehau.e  fotn 
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thi*  niiiiitb  nf  tlH"  I'lillriitlii   III   ilH'  fi'w   iiillfM   111  Siiilii   rni'k  <-<ml<1   Imvc  only   iiii<»  im-niiini;. 

A  (lisiliKl  iMiily  <if  ilsli.  ili'vi'lt'iK'iI  ffiiiii  fry  wliicli  ti^icl  Ihimi  li.-iti'linl  in  tlii'  riiiliiitlii.  Iiiul  <MitiT.Ml 
lli.it  riviT.  Htlivr  iiiiiini-  (liiViTi'iHTs  iiiarUril  ilu'  iiiiclrar  ipurtlnii*  nf  ilii'  »c,ilr»  frnin  il^ili  laki-u 
iiIhivc  111.,  iiiniiili  ,if  ihc  Cliilr.illli  iliflfn-icn.«  h  lilcli  liiinlly  Iciiil  IlifiiiM'lvi-s  tii  ili'S<Ti|ilii.ii.  lis 
llify  aiipriir  In  lln'  fvrrvaiy  liii:  iimlcrlal.  1  ill  iirvcrtlii'lrss  In  a  r..iii|Hi»li,.  Iina!:r  arc  fcniinl  In 
liavf  a  (certain  ili-.liii('inr>>  ami  an  iimiin'sii.iniil  ni;,'iiill('aiii'i-.  Tin'  iimlrar  riiiirs  an-  on  the 
avinii;!.  iihin>  .In-fly  if,.«i|r<l.  «liilc  Ilii-  iiiiihImt  •>(  tin:;-  n-nialiis  alM.iii  ilic  saiin-.  ranalin;  w  lilrly 
friHii  srvcn  111  twciily-niif.  Willi  i  In-  inoili'  al  tin.  Tlir  II  -il  year's  i:ri>«lli  in  tin-  sim  I«  small. 
iiikI  Ilii-  Imlivliliials  an-  .ill  ■.!'  Ih.wi-  .-i/.rs  «lilcli  iliaracliTl/.c  I'rasi.r  Itivrr  siicki'yi's  ili.it  liavi' 
»|ifnt  lliiiT  yi-ars  at  va.     Tin-  niiiililioii  nf  llin  -imI.'s  piM-niilti'il  iis  i..  .isi-rrlaln  lln-  aac  nf  Imt 

""'•  ''I'i'fi ■■•  Ji  fiiiiryiiir  lisli.  I.iit  wi-  i-nlrilaiii  ii.i  ilniil.t  lliat  all  tin-  iiiilivldiials  c.list-rvi'il  liail 

spi'iit  tliiv..  yrars  al  sra.  aihi  wi-ri-  cllln-r  in  llii'ir  fniirlli  i.r  llflli  yi-ar.  ili-jii-inlln::  ,.n  wtirlliiT 
as  lln;;i.rllii:;s  limy  liail  ri'inaim  d  niii'  yrar  nr  tw.i  vrars  in  trcsli  walnr.  I'l;;.  :;i  pri'si'iits  fur 
c'nin|iari>nn  Ilii' ri'iiti-c  nf  llir  M-ali-  nf  a  .><iiila  ('rni-k  siiis-iincn. 

I'nixir  Hill  I-  runiiuii  nhi.n  Ynii.  -Fifty  s|M'ciini.ns  wi'ic  nliiahiiHl  fr.nii  natives  ill|i|iini;  in 
till'  caiiynn  anil  al.ovi-.  as  far  as  Lytinii.     Inasniiiili  as  II   Is  sii|i)iiisi.il  nn  surkeyi'S  nnternl  tin- 

Tl i|isnii  ill   r.Mv  anil  tin-  Srtnii..\iii|i.rsnii  sciiinn  was  ivlmlly    l.aiv  nf  s|Knviiiii«-lisli.  It  wnnlil 

Im  iialiirMi  In  .■i-siinin  that  sm-keycs  caiilnrcd  In  tin-  canynn  almvn  Vali-  wern  all  liniiinl  fur  tlin 
I'liilcnlin  ami  tlir  lim'siii'l.  aii.l  wnnli]  wlinlly  trsinilile  ilic  lisli  captiiri'd  at  Kisli  I'aiiynn  ami 
rhininey  fr,.,.k.  .Nnthini;  cniild  hi.  farllur  frnm  ilu.  iriilli.  'riin  Yale  Canynn  tish  hvitiikimI  iiinili 
liirirrr  tliaii  llir  ii|i  river  lisli.  and  rnntaliied  a  innsldeialile  iirn|>nrllnn  nf  livejear  individuals, 
nf  wlii.li  lint  niie  was  iletis'lid  alnve.  .Vpiiarenlly  snnii'  "II  per  rent,  nf  the  tisli  dipped  in  tlie 
canynn  were  live  years  nid.  a  iiiiieli  l.iix'er  pevceiitap.  lli.in  was  at  any  part  nf  the  run  eiiterltn; 
tlie   niniilli    nf   the   river.     The   destiiiatinii    nf   these    live-year   snekeyes    Is   a    ijllestinn    nf   niiieli 

iliilmrtai The  mily  direil  ev  ideiiee  we  li.ive  is  derived  flnin  tvvn  speeiniens.  the  niily  material 

nlpt.iined  frniii  Ilie  Thniiipsnii  Itiver— niie  taken  |« lies  east  nf  l.yilnii  nii     'jc  Thninpsnii :    the 

nther  at  Tlininpsnii  .siidinv'.  nine  iniies  east  nf  I.ytlnii.  ISnth  nf  these  are  live  years  old.  one 
1'4  the  nther  -Jr.  iiiehes  imi-.  ami  hnth  feiii.ih's.  (liily  fmir  nf  the  liily  are  nf  the  twn.years-iii-lake 
tyiH-.  sn  we  cniild  iint  he  dealiii;;  tn  any  eniislderahle  extent  with  rii'lenliM  inilterlal.  I'tirther- 
innre.  many  nf  the  iiiielear  nviniis  nf  the  seales  .ire  nf  the  rnhiisl  t.\pe.  with  strnii!;.  Ii.dd.  parallel 
riilL'es.  ipiile  different  fmiii  the  ilelieale  sleiiih'rrinued  niielei  nf  the  upper  river.      I'i;:s.  i"i  to  LN 

illustrate  eeilaiii  nf  the  types  nf  .se.iles  (■h.irai-teriziii;,'  thi'  snekeyes  taken   in   Vale  (any iml 

ahnve.   while   l"ic.  -!•  is   frnm   tile  Tllnln|isnli. 

Wi'  eau  apparently  iini  eseape  the  ennelnsj.m  that  a  larire  |irnpnrtinn  nf  these  eanjnii  tisli. 
taken  dnrin::  the  inniith  nf  Aii^iiist.  were  1  mind  up  the  Thnmpsnn  Itiver.  fertainly  they  were  nut 
hniind  fnr  the  Chile'. tin  nr  the  upper  disiriel.  Aitlinn^-h  few  in  nninher.  they  were  cnnceiit rated 
ill  the  canynn.  hut  \\  hen  they  reached  the  i|iilet  wr.ters  ahnve  the  canynn.  and  afterwards  scattered 
nver  the  Immense  Shiiswap-A.laiiis  district,  they  were  wlmlly  Inst  In  siiilil.  If  this  inference  Is 
cnrrecl.  it  j;ives  ns  llic  lirsl  ;.'liinpse  nf  the  Thnlnpsnn  race  nr  r.ices.  The  sicu'eslimi  tliat  these 
Hsh.  like  tlmsc  spawning'  hclnw  the  I'linynii.  may  in  cnnsiderahle  iiiiinliers  attain  the  years  of 
life  is  an  intercstinu'  nne.  and  linist  lie  taken  llitn  accniint  in  all  ilisciissiniis  nf  the  fniir-year 
cycle  ami  the  slrikiiic  variatlnii  in  the  pinpnrtinn  nf  tlie  a^re-m-niips  in  the  I'laser  lUver. 

liiiilijc  liivi  i-.—y,,  malerial  was  nhtained  frnm  the  stretch  nf  the  Kraser  hetween  the  nmiilh 
nf  the  Tlinmpsnii  at  Lyttnii  and  tile  nutlet  In  Setnii  Lake  at  I.illnnet.  Ahnve  I.illiinet.  at  HridKC 
Itiv.  r.  liity  spi'cimciis  were  nhtained  frnm  .\ii;;iisl  lilst  tn  Septemher  Mh.  and  proved  nii  (•.xainiua- 

tinii  tncniitaln  .1  mixdii f  llie  type  fnumi  in  the  Chilcnlin  at  Kisli  Canynn.  ln;,'ctlicr  with  that 

stHMired  alinvc  the  Cliilcntin  in  llie  main  I'raser  at  Chimney  Creek  Itridiie  and  at  Soda  Creek. 
The  Chilcnlin  type  prcdoiiiiii.iied.  Twenty-six  per  rent,  were  cnnstiliilcd  nf  twn-years-in-lako 
tlsh.  The  sizes  ran  low  and  the  eiilire  asseinhl.iL'e  was  markedly  dilTerent  frmii  lliat  taken  at 
the  siinif  period  and  earlier  in  the  iiinnlh  nf  .\iii.'i|st  in  the  Yale  Canynn.  due  specliiicii.  a  uialo 
-7  Inches  Ion;:,  was  in  its  fifth  year,  hut  all  the  others  were  of  smaller  size  and  apparently 
Iniiryear  tish.  The  unclear  riiiirs  of  those  of  the  one-year-in-liike  form  rantred  from  twelvp 
to  twenty-one.  the  smaller  sizes  i.rednminatin;:.  and  largely  cniiceiitrated  iietwiH'ii  thirteen  and 
.seventeen:  the  mode  at  sixteen.  Those  of  the  twn-years-ln-lake  type  have  the  rin«s  of  the  first 
year  raii;:iim  from  six  to  eleven  :    those  of  the  second  yi'ar  frnm  twelve  tn  twenty. 


I'll'l 


imp  tucniilns. 
,  liail  •■nleri'il 

nil    llsll    lilklMI 

i'MTl|itliiii.  as 

HIV  fciHlllI  In 
s  liri>  nil  till* 
iituiiiu  u  llll-I.V 
Mca  l"  !<iiiall. 
!'•*  that  have 
u-  tviv  (if  lltlt 
iilisiTVi'd  liail 
:  nil  wIlrllliT 
pl-i'si'llts    fnr 

rs  ili|i|iini:  ill 

<  I'lltl'ITcl  lllc 
lisll.  It  WiMlIll 
inlllKl    fnr    tlic 

t'aii.vnii  ami 

ilTllil'll   lllllcll 

r  liidiviiliials. 
lippril  ip  till' 
run  I'litcrliiK 
inn  nf  llMlcll 
i>iil.v  material 
iiiiipsoii;  tlio 
I'ars  nlil.  Olio 
-.viMr-^iii-lal<i> 
mI.  l-'uriliiT. 
Iinld.  paralli'l 

■'i«s.  •_'."!  to  :;■> 

I'anxirit   mill 

caiivnii  lisll. 
lu-y  wvrc  nnl 
cniKviilratcil 
nis  scaltcrpil 
i  iiifiTtiin'  Is 
Ml  tliat  tiiost' 
live  yi-ars    if 

111-  fniir-yrar 
HiviT. 

:'ii  tile  mniitli 
i>t.  at  Hridce 

•  III  oxatiiiiia- 
ii'V  Willi  tliat 

Snila  I  'rcfli. 
yrars-iii-lako 
hat  lal<i'ii  at 
iiucii.  a  iiiaio 
il  appaiviitly 

frniii  twi'lvo 
tliirltH'ii  and 
s  nf  I  bo  first 


!)   (ill 


LlllMllsliiia    Ml     Siii-KKVK    Kai.mon. 


X  37 


II.   TIIK  KU.VSKH  UfX  OK  litis. 

Ill  niir  ri'|iiii-|   fn;'  lHHi  "i-  :'i'm:irlii'd:    -  Tlu'  run  nf  smki'.M'  s.-ilinnu  In  llii'  Krascr  Ulver  in 

I'.iiii  was  111,'  |«niii.-t  kmiwii."     In  i:il7  wr  wn Iiliiriil  to  ri'mril  the  iiisa|ipcaram-.'  nf  tin-  lii« 

.\c.ir  nf  till'  o'-l<'  ""111  Kra-i'r  Uiver  rims,  willi  m>  pnisptK-t  nf  lis  nt-nvrry.     .Viid  in   I'.Ms  tlic 

run  ri'iiriii's  still   ln«>.r  dii ^iniis  than  In   IHHI.  tiu'  tntal  oatrli  on   I'lu-it   Snund  lii'lni;  .'■ii.ill" 

iiisi's  and  In  r.imidliin  waters  •Jit.!l."..".  eases,  a  tntal  nf  71, -'.TJ  eiisi'S.  Tills  is  liiil  si\-teiillis  tlie 
eateh  nf  r.ilii.  tlie  i nsi   piev  inii>  year. 

The  liriind-years  fnr  I'.Mn  were  I'.'Ki  fnr  llie  live  year  lisii  and  I'.HI  fnr  lim-^e  in  llieir  fniirlli 

year,  tile  fniiryiar  'Isli  iarirely  pnilnmliiiilliii:.  as  is  eiisl ar.v    In  llie  Tniser  Itiver.     1'.»i:i  was 

the  lii:;  year  nf  llial  lyele.  hiil  I  I;:  .\ears  .ire  iinw  kimwii  In  nwe  their  iiia«iiitii<le  In  fnurjear 
tisli  liiilelied  III  Hie  upper  \v.iler>  nf  llie  Kraser.  in  Iriluitaries  whieli  prndnee  few  nr  im  liveyenr 

tisli.     T'.ie  triliiiliirli's  nf  Hie  KiasiT  wlileli  are  resj siliie  fnr  live-year  llsh  lie  In  lew    tlie  Yilt> 

(■.iiiynii.  Willi  the  imsslliie  exeeptlnii  nf  Hie  Tlmnipsiin   Itlver.  ami  liavi-  never  e.vperieneed  iat'.'e 


asieiit   nf  I 
Imrtinlis  nf  till 


I 

'i.."i."7  easesi.  Ilii  inspi-etin:;  the  rejinris  frniii  Hie  s|iaH  ninnmnunds  presented  lo 
fnr  I'.il  I.  we  tiiid.  Imnever.  tliat  seriniis  nlistriietiniis  in  tlie  e.iiiynii  almve  Vale  prevented  the 
lie  salmnii  dnrliii:  Ilie  greater  part  nf  .Vii^'ust.  and  hainjiered  tlieiii  vrealiy  at  other 
run.  Tile  result  was  wliat  inis-'lit  liave  hi-t'ii  antieipaied,  Tlie  iinniliers  that 
reaehed  Hie  npriver  spawiiiii!.'-!:rnnnds  were  everywhere  sireatly  redueed.  Tewer  snekeye  reaeheil 
the  t'hilentin  than  iliiriii«  any  ntlier  ninrded  year.  The  run  at  (Jiiesnei  Lake  was  niie  of  the 
jinnrest  siiiei'  the  tisiiway  was  I  iiill  in  T.m:i.  the  total  niinilier  thai  entered  tile  lake  liein«  too 
small  tn  ni.ike  any  noHeealile  shnwiii;:  there.  Only  a  few  liiiiidred  retielied  the  Selnn-.\iidersnn 
Lake  seitlnu.  and  the  run  to  Hie  ShiiswapAilaiiis  IMslriet  was  ilisHnelly  li^'ht.  There  was  a  lair 
run  In  l.llinoel  Lake  and  a  rather  small  run  to  Hie  llarrisnn. 

Tills  review  nf  the  silualinii   is  ;:iveii  to  show  hnw   liazarilnus   it   is  In  prediit   fiiliiri'  runs 
nf  tile   nuinlier  nf  cases   packed   ilnriir.;   Hie   lirnnil-ycars.     Tills  cannot   In? 
iilier  of  lish  that  will  sinceed  ill  spawninj:.     .\  careful 
if   llie    Kr.iser    In    1!M.'!   and    I'.iU    hy 


snii'iy  nil  the 
depended  nn  I 
study  nf  tile 
Mr.   Italicmk   wniild    have  pi'epaied   il 


basis 

I  i;lve  relialile  d.ita  on  liie  nun 

'•niiililiniis   desi-rihed   nil    Hie   spaw  Iiinii-lieils 

fiT  a   iln'idediy  limited  run   in    I'.H^.  thmnrli   perhaps   it 


wnnld  lint  liave  fiin-iiailnwed  Hie  iiia;.'nituile  nf  the  ilisaster. 

In  spite  nf  the  piieiiniueiiaily  sni.ill  size  nf  the  run.  the  minilier  nf  live-year  tish 

I    I .1...    ., I      ..iti.    1.     :..    ..»! ■    I.. 1    »....     :*     l..... 
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arked   inei se  illinve  the  Iinrm.ll.   aitlinimh    in   nther  yi-ars  nf   reduced 

■ '•  ' Taking  into  <niisideralinn  Hinse  smkeyes  niily  which  reiiiained 

'  tiiid  the  .ivera^'e  percenta;;e  nf  tiv(>-year  lisli   in 

111  dilTerenl  d.iys  nf  the  run  frnm  .'  In  ."i!i  per  <-eiit. 

jieiieral   tile  heavier  percentatres  were  fnuiid  ill 

linns  nf  au'e-irrnups  In  successive  years 

mil  and  had  years.      In  sucii  eases  we  tind  the  piinr  years 


shows  no  marked  inei se  iilinve  the  iiorm.il.   aitlinimh    in   other  yi-ars  nf   reduced   run   it    has 

frei|iieMtiy  shnwu  sudi  increase. 

line  year  iu  the  laki-  I'efnre  iMssini;  tn  sea.  wi 

tile  run  In  have  heen  •_':!  per  eeiil..  v.iryiinj 

.\n  orderly  sei|uence  w.is  oliserved.  aithniniii   in 

.liiiie  ami  .liily.     Slriklni;  ehansies  In  liie  relative  propn 

aci'iiiiipaiiles  vinleiit   alteniatlniis  nf  _ „.    , 

ill  such  a  series  are  siiznalizeil  on  Hie  I'raser  liy  a  hiuli  percentage  of  live-year  tisli.  ISiit  when 
the  runs  liave  dislined  .ilniot  iinifnrmiy  In  a  Inw  U'vel.  as  seems  now  tn  he  tile  I'.ise.  Ihe  a;;e- 
jirnnps  resiain  their  iinrmal  relatinns  and  reiuain  almnt  the  same  from  year  to  year. 

Sucri hsIdii  of  'I Hill  s  ill  Ihi  Ifiin.  —  .\s  in  pievinus  years,  it  was  niivinus  in  eNaniinill^  ihe  takes 
nf  difTereiit  dales  in  orderly  seipieiice  tiial  ciiaiiires  were  eniistaiiH.v  oi'cnrrinil  in  the  cnnsHlntinii 
nf  the  run.  On  .Inly  "nil  and  loth,  fnr  e.Mimple.  two  distinet  tyi«'s  could  he  reenunized.  oni'  with 
a  siii.ill  nuclear  reuinii.  cniitiiliiiin;  must  freiiuently  ei;:ht  In  fniirteeii  rin;;s,  usually  willi  a  iiaiul 
nf  inlermediate  rini;s  outside  if.  and  a  small  first  year  in  the  sea.  The  nuclear  riinrs  were  Hue. 
cinwiied.  and  ninre  nr  less  liroken.  and  liiimeroiis  five-year  fish  were  iiicludeil  In  I  lis  series.  Tile 
characteristics  here  itiveii  are  so  closely  tliose  of  the  Lillnnet-llirkenhead  race  as  fn  r.iisp  a 
pre--ninptinn  that  the  lisli  nf  thi>  type  were  linund  in  ilial   pnrtinii  of  ihe  I'raser  ualnr^hnd 
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ThP  Kwi.iiil  type  wiix  nuirlifil  liy  Ihf  liirw  nlxc  nf  the  niicIeuK.  wmtalnlii)?  nlxti-oii  to  twfiity- 

twii  rliiir".  ami  wltl I  (llmlnci   liaiiil  .if  liiirr Ilnlfi  siirrininilliii.'  II.     Tlif  miclcnr  rlnifx  ni-o 

iM.ldly  ilrjum  tiiMi  «liMiitf.  Hi-ll  -111 1.  :iimI  ii-.i  iiit.Trii|it>Ml.    Tli.'  first  yciii'H  amwlli  In  Hi,,  sea 
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III.  Tin:  liivr.its  im.i:t  suckkvi:  iun  ok  I'.mv 

Till'  lllviTs  Inlet  sinki-.Vf  run  "f  Il'1>>  wax  llic  tliinl  very  |«>ipr  run  In  suii-i'smoii.  W.rc  it 
not  fur  tli.'  cxi'i'iilldiiiilly  favuiinilili'  xliuwhiK  In  I'.il."  i  yvi.'.n*  ram-st.  Kivinj.'  i'vlili'ni-«-  of  exti-nslvo 
tluituatlrpns  fiir  niiirli  we  canniit  ari-ounl.  Ilic  pn"«<'nt  »lliiall<iii  wmilil  lake  ■m  a  crave  nxiMK-t. 
Willi  tile  siiawnlnii-lii-tl!*  In  <»«Iken.i  Ijike  in  nnsalixfiic  ory  coiulllloii.  cIum-  altenliiiii  sIkhiUI  1h» 
paiil  tliix  tlslilnu'  ilixtrli'l  in  the  follnwini:  years. 

The  run  i>f  1!'1>>  hail  a  Miialler  pereenlaire  nf  live-year  IWi  llian  In  any  previmis  year  »lnco 
the  very  iinwillsf.iilury  seaxnn  of  l!ii:!.  IJiveri  Inlet  U  iirednmlnalely  a  tlve-yenr  stream,  and 
ill  )t»'inTal  ie.\ce|ilions  eaii  he  iioleil  I  ha*  shunii  llie  lartfesl  jiroiMirlliaiM  of  llvi>-year  tltli  ihirinR 
llie  niusr  siieeesMful  seasoiin.  The  tlve-year  tisli  of  I'.Un  were  ih-riveil  friini  UIKi.  when  the  Hsh, 
in  aihlitioii  to  Kinali  iiiliiiliers.  were  small  In  si/.e  for  the  varlonn  aire-^'miiiiK.  lint  In  litis  they 
were  far  .smaller,  well  lielow  llie  average  for  this  river  holli  in  Ii'ii,:lh  ami  in  welirht  for  all 
i:roii(is.  The  seasnii  must  lie  eoiisiilereil  a  hluhly  exeeptlonal  one.  The  males  were  much  more 
uumerons  than  the  females  i'oiii|pareil  with  jirevlous  years,  anil  the  live-year  fish  imrsueU  the 
Very  o|i|M>site  iimi-e  lo  that  w  lilili  they  followeil  in  V.Hi'i  anil  I!i|7.  In  thes»'  two  ye  rs  they 
apiii'areil  most  altiinlantly  in  the  early  ilays  of  the  run  ami  urailnally  disTeasinl  as  the  season 
ailvaiicKl.  This  is  the  eiistoniary  melhoil  with  live-year  lisii.  not  only  in  Itiveis  Inlet.  Iiut  111 
oilier  streams  as  well.  Iliit  In  litis  the  Illvers  Inlet  tlve-.vearolils  were  almost  wholly  lacking 
at  the  leiiiiinini:  of  the  run.  when  on  .liiiic  'JTlli  they  eonsllluteil  only  7  per  eeiil.  of  the  cnteh. 
Ki'om  this  ilate  they  inereaseil  reKularly  until  .Inly  V.tth.  when  they  maile  tKl  jht  cent,  of  the 
ihiys  capture,  anil  then  maiiitaimil  aiiproxiiiiately  that  perieiitaae  for  the  reniaimU'r  of  the 
season.  The  reasons  for  such  c mii'lite  reversals  of  hiitiit  in  a  hi^'liiy  exceptional  year  rnniiot 
lie  i-oii Jeet u reil  at  present. 
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:i  . 
4 

4'.- 
"» 

->' 

«»    

<l'^    

7    

7'i    ... 

s    

Sl^     

!>  ' 

!»i; 

10   

T..tal> 

Avcnmi'  w.'iEht  in   ii.'ini'l-^ 
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,v.  SKKKNA  un  KKs.MKKV,:  urNnvm^ 


FemaloH. 


IT 
1:! 


10 
4 


17.". 
24.5 


if  Sr.r. 

•AI.S. 

f  Years 
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\: 

li;;il-  -. 
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20 
It 

■> 

1 
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„..s,  half...„-/...u  >..ars  in  .l-  history  "^     '"  /        'l.'^^,.,, ,    „,,'„.,,  „.  ye.  ....  s„fr..rinu'  .l-  r..s,ms 

..v..r.  «..n..rally  ..f  sl,.w  an.l  inv^nla.   ..i.i.r...ul,. 

,.ar.'ftiliv  s<TUliiiiZ''<l-  .       ,,      ,.^,;,^„„  ihal   s..im-  iinl..irianl    lact..i 

«.,.i,h   „.ust   1.-  la.-.-ly   .—•'•'•"-'>   '"   '"■"•'':"„.';,,,.    ....-  ....ai   lack   of  r.-latiou   Lotwoen 

v,is,,n.s..n.saslrikintf  .'Nauu.l.-.'f  >l''''l'''-'^'''\''"'''      '  „,„  „f  v..ls.  th.-  y.-ai-  I'.tKl  «a« 

II  :::  i^  flv... ■  ns..  ..ons,i,n,...,  ;;;.-;:  ^1.        r V::;  ....st  y..ar  .....  Sk....na  ..a. 

r-;r ::riu:': ----  ^- "^   - --  -  -  •-'■  ^'-'^  "^  ""*" ' ■ "" 

liv.-v..ai-  lisli.  ,  „,,.,„,„  „i,.,nv  a  ma.l.v  f..."  c.nj.'.-tnr...    ^^«• 

T.U.  na.nn.  .,f  .in.  nnk n  fa.-ov  "-■;;'•:;.;„  ,,.„i,„.,.  „„  „„.  c-onnnoviai  success 

l„v..  call,..l  a.fntion  ,.n.vi..usly  ...  .h-  '''J"     '      '      ,s...l   la.-.'.'iv   .0  .lin.inish    i\u-  ,.n.,...r..on  of 
,  s..as.„..     .V  s...ru,y   su.n.n.T  is   ,.,.,.uia,^>    -'',,;         Reason  >ni«..t  i.nVn-a..-  a  poor  run. 

i::trr::.;:;:ri. ::->:■-■' •--- '-  --  -- ^  --  -•  '^ ^"'•'^  '"^'""^ 

.■arclnl  invest  i*..i..n.  ,.„..„siv,.  variation  in  tin-  relative  al.tunl.-.nce  of 

„„rin.  previ,.ns  y..a.-s  vve  Imve  •"■■'"•"'';'','.,,...,„.  i„  V.<U  .0  27  ..cr  cent,  in  l-.n.;.  l.ut 
„„.  ,.vo.years.in.iake  .ronp.  H  7,;;;'-';;  ,..';,  l  en  aefrnUn...!  it  ..as  i,..en  14  a,n.  U 
i,.  ,„..  ..f  .1.0  f.atr  years  in  whicl.  »"'^. '"^"'"  "'',',,, ntv  in  this  re«a.a  t.e.ween  su.cessnP 
.er  cent.  We  Itave  ..i.serve.l  in  '"  -j,;;--  .^  l^.;:-^  t  ,earlin.s  faii  .0  .ni.ra.e  i,.  the.r 
years.  Kviaently.  at  tin.cs  a  ';•>""  ';'-';.^",,;:'^^  .,.„.  ,„  ,„e  si.niH.ance  of  this  eUan«..  of 
s.H-..nd  spri...'  .l.an  is  usaaily  '"•;;• '^"„, ''',;,  ,.„„.,i,i....s  which  in  certain  seas,.ns  are  les.. 
„„,„.  „  is  p,.rhaps  t.,  he  sou.l..  ..  «  ;;,X  'V,,  .„uer  seasons.  We  have  previ.,nsiy 
favonral.ie  .0  vi...rons  .r,.«th  .r  the  '"- '"  '  ^^ ,  ;'  V,,!,,,,,  ,„„ra.e  at  tin-  en.l  of  .heir  hrs 
,,„„.Hl  a..en.i.,n  ...  .he  fa-t  that  the  '■"-•  ;'  ,,  '  ,;\  „.,  f„,  ,.,.li.i..nal  «r..wth.  If  a  racal 
,ea.-.  while  th,-  small...-  sir.es  nu.re  f"""  '"     .  ,„'^:.     '     /...uon  ^.-awanls  when  a  cer.ain  averaRO 

hahi.  has  heen  r..r, i  :..  a  «-.-...---;--;;  ..  ,,,,„^  ,„,^  ,,,,  „.  .each  it  in  one 

stat..re  has  l.e..n  attaine.1.  a  nin.'h  1,.... .   p.-l"i. 

year  .han  in  an..ther.  ......ears  f.  he  a  fair  av.-ra;:..  nnmher  ..f  a.inlts 

,„  i,„s  ,he  Skeena  Uiver  rnn  -'■''=''''  ;;.,;''',:  ^irteon  per  cent,  of  the  rn..  l.cl...n.-.>d 
,„,t  „,„  „.hen  ,h„erlin.s  s,K.nt  tw.,  ye.  s  -/  ;  "  \,f  ,„.,..  ,..„.,„,.,i  ,t  the  ««e  of  tive  ami 
,0  this  class.  M  shown  in  Tal.le  "^^  ^'"Jf'J^,.  "  j,,,  u.e  n.e.ni.ers  .,f  this  uronp  .0  rnn  into 
M,  per  .ent.  a.  the  a.e  of  six.  A  '--^''""^^^^'^^^  ,,,s..,,  alth,.u,h  .his  ten.lency  is  ..ot 
,Ue  river  in  larger  nnn.hers  .lnrn,«  ""•■■'^  .'.;";,,  ,„,,  „s  nnRerll...-  s.^-nt  only  one  year 
so  s.ron.'ly  .narke.l  as  in  .he  case  ..    the  H    -^    •      tL  h  ^^^  _^^_^  ,^^_^.  _,_,^  ^,^^,„„. 

i"  .>.c  lake.     AS  shown  in  th..  '"I  '-.^^iS    ^^t        -h!::  .he  f.-ur-yeur  hsh  ,ha.   have  spent 
tionullv  l.'ss  al.un.lant  <lurn.«  the  latter  hair         >"  .  ■ 
oXone  year  in  fresh  wa.er  ..ec......  .n"-  ..'M..nl...... 


UK.i..vT.VK  Xim.u:bs  ok  Mai.ks  am.  Vkm.m.ks, 


1     ihe  feneiles  was  shown   In  1011*  lu  the 

.V  weli.narU...l  .en.h...ey  for  the  males  '•'  ''[-■^;,  ^  .,^^  "1;  „„.  .exes  it.  hoth  fonr-year 

Skeena.  au.l  is  eviaence.1  hy  Tahle  XX.^  K  vu,«  <'''      ••":::'■  ,.^..„._.,„,„^  ...e  rnn.     Purine  the 
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the  .viiuiiKi'i'  irriiiiii.  less  so  in  llic  tivc-jciir  (MiitiiiKiMit.  In  Imtli  «riin|iM.  as  ilic  sciison  )iii);;ri'ssfs. 
tliiTi'  is  an  olivioHs  iiicrt'asi'  in  tlji>  nnnilicr  of  fcniali's  nl  llic  fxin-nsc  of  llic  n)alt's.  lnirlii};  tlii' 
latter  lialf  of  .Inly  llu-  Hvo-ytar  fenialrs  an-  crcatly  invdoniinalinK,  ami  llic  four-year  females 
an-  nearly  as  almndant  as  tlie  males  of  llieir  elass.  Takina  Into  eonsideration  all  the  tirotiiis 
present  in  tlii"  mil.  the  oue-year-in-lak  •  ami  tlie  two-years-in  lake  Kronps.  of  all  ayes,  we  tind 
the  males  nolahiy  exieedinj:  llie  females  ai   I  eonslitr.linK  ."i"  iht  eeht.  of  the  entire  run. 

Considering  the  run  as  a  unit  and  iKunrinK  the  llueluallons  in  lis  oonstitntion  fmm  its  ori;rin 
to  its  elose.  we  llnd  the  proimrlions  of  the  sexes  in  the  ililTerent  tfnnips,  lironcht  into  comparisoi" 
with  previous  ye.irs.  presented  ni  Talde  .\.\I.  The  close  correspondenee  in  a  series  of  years  is 
most  striking,  as  is  also  the  laet  that  the  proportions  of  the  sexe.s  in  I'.lls  represents  in  eaeh 
of  the  Kroujis  the  average  for  all  the  years  of  which  we  have  a  reciu'd.  We  mile  ajtain  that 
males  predomimite  in  Imth  iirotips  of  the  two-years-lnlake  series.  The  fivi'-year  memliers  have 
s  sli;.'hlly  lii;:her  percentage  of  males  than  the  six-year  class.  Imt  in  Imth  ola.sses  the  nniles  are 
coi.stanlly  in  excess.  It  is  not  clear  why  the  two  years  spent  in  fresh  waler  in  their  early  history 
should  have  inllueni-cil  them  in  this  manner.  We  should  have  expected  males  to  pri'dominate 
in  the  tiveyear  class,  while  females  wonlil  he  e<|ually  In  excess  with  the  six-year-olils. 

(.'!.)    I.K.Nuriis  .v.Nu  Wkiciit.s. 

The  followiii;;  tallies  indicate  that  the  size  of  Skeena  Itiver  sockeyes  in  i:ils  w.i^  fully  up 
to  the  average  ohserved  over  a  series  of  years.  The  conditions  at  sea  then  had  heeu  f.ivou. .'hie, 
and  no  adverse  weather  conditions  had  stunted  t-rowth  ilnrinn  the  late  winter  and  early  siu-iuj: 
months  of  tlie  spawning  ye.ar.  We  awiin  call  atti'nilon  to  the  comparatively  uureliahle  aver  :es 
for  llsh  of  the  t  .  ..ears-in-lakc  croup,  due  to  the  small  size  of  the.se  croups.  The  wi'itf!  for 
till'  year  acree  as  closely  as  do  the  ieuaths.  Comparing  liMS  with  l!ll."i.  we  tInd  tin-  cicicst 
diftereuce  in  the  average  weights  for  the  various  classes  is  two-tenths  of  a  pound;  wliile  the 
greatest  dilTerenw  in  the  average  lenglhs  eijuals  two-tenth.s  of  an  inch. 


Talilc  WH. — I'vrccniains  of  t'i>iii-  iiiiil  l-'iri-iiinr  shnna  I'in 
ill    l.ilki  .    in    h'llil.i   of   Siii<rssicr    ). 


<trl:i  tit  X  thilt  silt  lit   'III 


Yi  III- 


Run  of  tlie  Year. 


rercpntage. 

Four  and  Five 

Years  old. 


i:irj  iii^.l'JS  casi's)    . 

l!ii:;  i.'iJ.P'JT  i"isi>sl    . 

I'.il  I  I  1:;(l.1l'><i  c:is<'s) 

I'.tl.'i  I  lll!..Vi:i  <ases> 

IPli!  I(;il.!);^:l   r:iscsl    . 

T.I]  7  tl»."i.7t>t)  cases  I    . 

liUs  di;::.:!-.'!;  cases) 


I  I      .l  yrs.  A'.y, 

I  4  yrs.  !>''', 

\  .■)  yrs.  ."O' , 

I  4  yrs.  .-ill', 


/  4  yrs,  a"c  ,  1 

(  .".  yi-s.  lU',  i 

/  4  yrs.  .'tti'r  1 

I  .">  vi-s.  titr;  I 

I  »  yrs.  M)".  1 


Brood-jrear  from  wbicb 
derived. 


1007  (108.41:5  cases). 

ijtos  (ino.Mfi  .-iis's). 

V.KY.}  (87,'.)01  cases  I. 

I'.ild  I  1ST.:.' HI  .as.'.. .. 

l!»li.  I  i:;i.iMi(;  ,:,s,.s). 


\  'i  yrs.  d'^'', 

I  I  y  rs.  .",.S' ; 

\  •".  yrs.  .-lie, 

(  1  yrs.  41' n 


}    1012   (Oilil.S  cases). 

ini.T   ( 32.027  cases  1. 
1014   (1.30,1«C  casre). 


lid!) 


i>    (iKo.    •> 


l,iH'i;-iti-iiiiii\ 


w\:\  i:  >,\i.M"V. 
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^''""  ,fc,.  Urn,  ..„  a  Suvvr.sion  -./  IX.Ir..  .sV....,m  .,/  H'I-. 


SotlTi/fd,  I'JIS,  on  a  tiu<tii»i»ii  <•/  natm. 


Dales. 


One  Year  In  I*ke.       Two  Yearn  In  iJike. 
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mix.    nil    II    SUfCIDHillll   llf    IhltlH. 
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run 


T'lhlr    \\l — lf'liilir<     \uiiihi,M  iif  M»lr»  anil  t'lmalm  In  IHffiirnt  Ycar-iimuiiH,  Skirna  Riiui 

sirtkfifn.  III  a  SirlcH  uf  Vfiirn. 


OXK  VKAU  IX   IMKK. 


Kiiiir  Yt*iir«  i»hl. 


Five  Warn  old. 


Two  Ve.kiu<  ix  Lake. 


Five  Yeani  old.       !         Six  Y<iir»  old. 


Mttlfi*.         Femalf!*. 
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Five  Years  old. 
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25.8        I     24.» 


I'll'l 


:i  r,\<'.  .1 


I.II  i:  IIIS1I1I!\     "I     Si"  Khih    Sai.aIoN. 


X    H" 


r,„,,r   V  Mil.     ^A■.,„«  Itiv.,   S,.,l:r,i,..  Uun  ../  l:'l^.  0„.    Y.  .„   in  IMr.  .jn.u,.r„  t.„  ^VviulO.  W  ■ 


\Viii:lil   111   l''im:il<- 


Nl   »1111;H   "»■    iNDlTim-Al.l!. 


Four  YcarH  old. 


Five  Yi-ars  olil. 
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40 

44 
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220 
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■ruiiw  A  \;r.     ir 
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V,,,.,-.  ^yiri'    Yifll". 


I'M  r.i: 


ini7.         i!ii-'<. 


;l.(i 


z\.r>         -i-^         -•■- 


■jij.i  ■-■•..•  I 


••:!!>  23.i;  :;i.i 

:^;!.il  I     2.3.2  2:!.:! 

2I'..2            2.".!>      !      211.2  2."..">  2.".0 

2."..T            2.'i.l>      '      2"i.O  24.7  25.0 
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■;■„<,/,    \  \  I  .      M-nn,r  l.ru„ll,s  nt  sLrrmi  Uinr  S,..l;r„cs.  7>  "  V.  ..r..  in  l.akr.  f,.r  Three 


I-'ivi-  .V»':ll"   null's   ..  . 

Kivi'-.v.nr  fi'iii:i!  ■< 
Six-.vi'iir  iiriN 


21.1 

j:!.'.i 

2^1.^ 

2:;.!i 
2:i.4 

211.2 
21.S 

2."..4 
2."i.0 

2.-2 
21.7 
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Tdhli-   AVIV.       \rnii;;r    \\,,,,liU.    .s/..  ,//<i    Ifinr   Si.,l.<ii,s.    [■„■   firr   Siirti-istrr    Yrnm. 


f't  I  !■ 


iltic  yi'iir  in  liikt>^   - 
KiMir  yi-ar  iiijilcs  . 
K..i.r  vi-iir  fcmnli'M 
I''ivi-.»i>jir  iii;ili's  . . . 
Kiii-.n-iir  friiiulrs  . 

Twii  yi-:n*  in  hike    - 
hivi-  .M'Mr  m.ilt's  .. . 
Kivi-ji'.ir  rwiiiiliN  . 
Six-yi'Mr  ni:i!.  ~ 
Six  ji'Mr  fciii.il 


."..  1 

'  't 

."..I 

-  1 

.".(1 

i;:: 

lid 

li.O 


".lis 
."ill 


i:  I 


<i.u 


V.    Tin:  sncKIiVi:   I!l  N   IN  TIIK  NASS  lUVKU.   Ilils. 
Tl,..  11.1^  n,n  ,.f  s,.,lv..x,«  in  Ihp  Na.s  I{i,vr  .,;.-m.,l  «illi  liilT  as  1  rina  far  l...l,nv  ll„.  .n,n,-.. 
li.k,.  f,„-  ,1„.  last   t,.,.  jvar-.   «l,l.li   is  a    littl,.  ..v.T  W.iuH,  casrs.     Tli..  pad;   in    lillT  was  .„,ly 
-  iss  ,.as..s  Mua  was  tl,..  w,.im   „,,  ,„  ,|,at  ,lat,.  f.,r  t|„.  ,.ast  ,l,Ta.l-.     Mm   11,..   I'.ilv  pari;   was 
vn.y  .1..UU  rast's. 

'«•'■"  -i>"'  "!•  tl...  lis Il„.  ,lilT..n.„l  ,h,s...s  was  „  ,t  l..s.s  tlian   il„.  av..ra;.'..  i„  u 1  Vars 

III  II,..  f„„r.<..ar  lisl,  „r  tl,..  ..,:..-.v..a.Mn.|aU,.  t.vp...  l„.,t,  „,al..s  ai,.l  f..„ial..s  w.-r,.  ,Iisti„,tlv  lir-.-r 
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